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1. Introduction

1.1 Purpose of the Analysis

Waukesha County, City of Waukesha, Town of Waukesha and the Wisconsin Department of
Transportation (WisDOT) are evaluating alternatives and assessing the impacts of various
alternatives to implement the long-planned West Waukesha Bypass.

The purpose of the traffic noise analysis was to assess potential noise impacts by evaluating
worst case hourly traffic noise levels at noise sensitive locations and qualitatively evaluating
noise abatement options in the project area.

111  Proposed Improvements

A wide range of alternatives were evaluated. Those that were retained for additional study
are the subject of this noise analysis. The limits of the study are Rolling Ridge Drive on the
north (just south of 1-94) and the intersection of County X and WIS 59 on the south. One
build alternative remains under consideration from the north terminus to Sunset Drive, and
that is a 4-lane roadway largely on the existing County TT alignment. South of Sunset Drive
four alternatives were subject to this noise analysis (Sunset-to-County X, Pebble Creek, Golf
Course East and Golf Course East, Shift West). Both Golf Course East Alternatives have
been dropped from consideration.

This report describes applicable noise criteria, the evaluation methodology used, and the
analytical results. Based on the findings of the study, noise levels at noise-sensitive locations
under the build condition exceed the applicable state and federal noise criteria. This
necessitates consideration of feasible and reasonable noise mitigation measures, as
discussed in the final section of this report.

Unless otherwise stated, all sound levels reported are energy equivalent levels (Leq), A-
weighted, and measured in terms of decibels (dBA).

1.2 Criteria for Acceptable Noise Exposure

1.2.1  Regulatory Criteria

The criteria used to evaluate noise impacts are contained in Title 23 CFR 772, Procedures for
Abatement of Highway Traffic Noise and Construction Noise, and the WisDOT Facilities
Development Manual, Chapter 23: Noise. The Activity Category B and C noise level criteria
(NLC) of 67 dBA apply to residences, churches, schools, recreation areas, and similar
activities. Other developed land (e.g., hotels/motels or other business areas) is included in
Activity Category E, with a NLC of 72 dBA. The NLC are noise impact thresholds for
determining when consideration of noise abatement measures could be warranted. Noise
levels are determined under worst case traffic noise conditions. Primary consideration is
given to exterior areas where frequent human use occurs.

Table 1 shows the FHWA Design Level/ Activity Relationship used for determining the
NLC for specific land uses (e.g., residential, commercial). WisDOT’s Traffic Noise
Evaluation form (Factor Sheet D-3) considers traffic noise impacts to occur if predicted peak-
hour traffic noise levels approach or exceed the NLC. WisDOT defines “approach” as noise
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levels within 1 dBA (66 dBA for Category B and C or 71 dBA for Category E) of the FHWA
NLC in Table 1.

TABLE 1
Noise level criteria (NLC) for considering barriers

A 57 (Exterior) Lands on which serenity and quiet are of extraordinary significance and
serve an important public need, and where the preservation of those
qualities is essential if the area is to continue to serve its intended

purpose.
BP 67 (Exterior) Residential.
c’ 67 (Exterior) Active sport areas, amphitheaters, auditoriums, campgrounds,

cemeteries, daycare centers, hospitals, libraries, medical facilities, parks,
picnic areas, places of worship, playgrounds, public meeting rooms, public
or nonprofit institutional structures, radio studios, recording studios,
recreation areas, Section 4(f) sites, schools, television studios, trails, and
trail crossings.

D° 52 (Interior) Auditoriums, daycare centers, hospitals, libraries, medical facilities, places
of worship, public meeting rooms, public or nonprofit institutional
structures, radio studios, recording studios, schools, and television
studios.

E 72 (Exterior) Hotels, motels, offices, restaurants/bars, and other developed lands,
properties or activities not included in A-D or F.

F Agriculture, airports, bus yards, emergency services, industrial, logging,
maintenance facilities, manufacturing, mining, rail yards, retail facilities,
shipyards, utilities (water resources, water treatment, electrical), and
warehousing.

G Undeveloped lands that are not permitted.

% Leq = Equivalent steady-state sound level, which in a stated period of time contains the same acoustical energy
as the time-varying sound level during the same period. For purposes of measuring or predicting noise levels, a
receptor is assumed to be at ear height, located five feet above ground surface.

Leg(h)=hourly value of Leq

® Includes undeveloped lands permitted for this activity category or publicly-owned recreation lands formally
designated in a public agency’s Master Plan.

¢ Use of interior noise levels shall be limited to situations where a determination has been made that exterior
abatement measures will not be feasible and reasonable and after exhausting all outdoor mitigation options.

122 Criteria for Increases in Noise Levels

In addition to the criterion sound levels described above, FHWA and WisDOT consider a
traffic noise impact to occur if predicted sound levels substantially increase compared to
existing noise levels. While FHWA guidance does not specifically define what constitutes a
substantial increase, FHWA provides state highway agencies the flexibility in establishing
their own definition of what constitutes a substantial increase. The Wisconsin DOT policy
states that a predicted traffic noise level of 15 dBA or more over existing noise levels
constitutes a substantial increase in noise levels for new highway projects.
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2. Methodology

The analysis evaluated the current noise environment (based on 2010 traffic data) and four
alternatives, the Pebble Creek Alternative, the Sunset-to-County X Alternative and the two
Golf Course East Alternatives (based on forecast peak-hour traffic for 2035). Traffic noise
levels were evaluated using the FHWA Traffic Noise Model version 2.5 (TNM 2.5) computer
program. TNM 2.5 is the latest analytical method developed for highway traffic noise
prediction. The model is based upon reference energy emission levels for automobiles,
medium trucks (two axles), and heavy trucks (three or more axles) with consideration given
to vehicle volume, speed, roadway configuration, distance to the receptor, terrain features,
atmospheric conditions, and the acoustical characteristics of the site. TNM 2.5 was
developed to predict hourly Leq values for free-flowing and interrupted-flow traffic
conditions, and is generally considered to be accurate within +3 decibels. The model enables
the user to account for the effects of different pavement types, graded roadways, terrain
variations, and attenuation over/through rows of buildings and dense vegetation. The
model uses traffic noise emission curves to accurately calculate noise levels generated by
highway traffic.

Current tools in the TNM 2.5 model do not offer analysis capabilities for the effects of other
factors, such as wind and atmospheric inversions. Therefore, a no-wind condition is
assumed for this noise analyses. The model was validated by comparing noise
measurements made in the study area with noise levels for existing conditions estimated by
the model. All traffic data used for this analysis were obtained from GRAEF (under contract
to CH2M HILL for this project). Noise impacts exceeding federal and state criteria from
peak-hour traffic conditions were assessed at representative noise sensitive locations
throughout the project area.

3. Noise Impact Analysis

3.1  Setting

Vehicular traffic on County TT/Meadowbrook Road and County D/Sunset Drive, Merrill
Hills Road, County X/Genesee Road is the dominant source of noise in the project area. Other
environmental noise sources include traffic on other local roadways, yard maintenance
activities, construction, occasional aircraft over-flights, trains, and animals (birds chirping,
etc). Land use within the study area is primarily residential.

3.2  Measured Noise Levels

Noise level measurements and concurrent traffic counts were conducted at the exterior
areas of representative locations along the project corridor at locations M01 to M06 on May
17,2011 (Exhibit 1 and Table 2). Noise levels at two additional monitoring locations (M07[!
MO08) were obtained on January 10, 2012 for the Golf Course East Alternatives. The noise
monitoring locations were selected based on a review of plans and site inspection to
determine the locations of sensitive receptors in the project area.

Measurement equipment consisted of a Larson Davis 820 sound level meter. The equipment
complies with the requirements of the American National Standards Institute and the
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International Electrotechnical Commission for precision sound level measurement
instrumentation. Weather conditions during the May 2011 measurements consisted of
mostly clear skies (light cloud coverage) and winds less than five miles per hour (mph),
with temperatures ranging from 69 to 76°F. Weather conditions during the January 2012
measurements consisted of mostly clear skies and winds less than five mph, with
temperatures ranging from 40 to 50 °F.

TABLE 2
Noise Monitoring Locations
Monitoring Location Site Description Location
MO01 Residence 3200 Woodridge Ave
MO02 Vacant lot next to Residence 1610 Rockridge
MO3 Residence 3115 Kidson Hill
M04 Residence 27243 W Kame Terrace
MO05 Residence Hawthorne Hollow
MO6 Residence 3203 S County Road X
Frontage Road
MO7 Residence Genesee Roqd/VaIIey View
Drive
Merrill Hills Road/Hawthorne
MO8 Golf Course Hollow Drive

The purpose of the noise level measurements was to verify the accuracy of the TNM 2.5 for
predicting traffic noise exposure within the study area, by providing actual traffic noise
levels at specific sites and time periods. The project area was closely inspected to gather
input data that would allow accurate modeling of the roadway and receptor locations.

The location of the measurement sites, and existing roadway geometry, vehicle counts, and
estimated speeds obtained during the noise measurement periods were input into the noise
model. Table 3 compares noise levels obtained during the traffic noise measurements with
the levels predicted by the noise model. The agreement between the noise levels measured
in the field and noise levels calculated by the noise model serves to calibrate the model, as
represented in the “Difference” column in Table 3. A positive difference indicates that noise
levels measured in the field are lower than those predicted by the computer model. A
negative difference shows that measured noise levels are greater than predicted noise levels.
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TABLE 3
Results of Calibration
Monitoring Location Measured Leq (dBA) Predicted Leq (dBA) Difference (dBA)

M01 62.0 60 -2.0
M02 47.3 50 2.7
MO03 50.3 52.8 25
M04 59.1 56.3 -2.8
MO05 44.7 42.3 -2.4
MO06 64.4 60.6 -3.8
MO07 71.2 71.6 -04
M08 60.1 59.5 -0.6

As shown in Table 3, all the receptors are within 3 dBA of those measured with the
exception of M06. Such differences show agreement between measured and calculated noise
levels, and indicates that the TNM 2.5 may be used to accurately calculate noise exposure in
the corridor. The measured noise level at M06 exceeds the level predicted by the model by
more than 3 dBA due to construction activity in the vicinity during the measurement.

3.3  Calculated Peak-hour Noise Exposure

An analysis of noise sensitive sites (such as single-family residences) adjacent to the existing
and the proposed Waukesha Bypass alternatives was conducted to assess predicted peak-
hour traffic noise levels under existing conditions and the preferred alternative design
alternatives. Representative receptor locations were chosen throughout the corridor for
noise modeling purposes. In most cases, these receptors are representative of a larger
number of noise sensitive locations that would experience similar noise levels.

3.3.1  Existing (2010) Peak-Hour Noise Levels

Existing traffic noise levels range from 43 to 70 dBA in areas representative of noise
sensitive locations in the study area as summarized in Table 4. Noise levels at the majority
of receptors were predicted to be below the WisDOT NLC. Only one location, R47 located
on the east side of County TT just north of MacArthur Road, was predicted to currently
exceed the NLC under level of service C traffic conditions.

3.3.2  Future (2035) Peak-Hour Noise Levels

Future Build 2035 peak-hour traffic volumes were used to predict worst case noise levels
under the build alternatives. Table 4 lists the calculated peak-hour traffic noise levels.

The results of the noise analysis indicate that peak-hour noise levels at exterior activity areas
under the Sunset-to-County X Alternative range from 49 to 70 dBA, with increases above
existing levels of up to 9 dBA. Under the Pebble Creek Alternative, predicted noise levels
would range from 50 to 69 dBA with increases above existing of up to 13 dBA. Under the
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Golf Course East Alternative, predicted noise levels would range from 50 to 70 dBA, with
increase above existing levels of up to 13 dBA. Under the Golf Course East-Shifted West
Alternative, predicted noise levels would range from 50 to 69 dBA, with increase above
existing levels of up to 9 dBA. Such increases are below the substantial increase criterion
established by WisDOT. In addition, noise levels would decrease under all four build
alternatives where traffic is shifted away from sensitive receptors near MacArthur Road.

In general, noise levels between the alternatives are relatively similar due to minor
differences in traffic volumes, except at the south end of the study area where the
alternatives are on different alignments.

Under all four of the build alternatives, the majority of front row receptors along the west
side of Meadowbrook Road between Brookline Court and Arrowhead Trail, including the
11 duplexes located between Woodridge Lane and Joanne Drive, would be impacted due to
heavier volumes in the southbound direction. Under all four of the build alternatives, a total
of 49 impacts would occur north of MacArthur Road. Under the Sunset-to-County X
Alternative south of MacArthur Road, an additional 15 residences would be impacted
(Exhibit 2). Under the Pebble Creek Alternative, no additional impacts would occur (Exhibit
3). Under the Golf Course East Alternative south of MacArthur Road, two additional
residences would be impacted (Exhibit 4). Under the Golf Course East-Shifted West
Alternative, no additional impacts would occur (Exhibit 5 and 6). The Sunset-to-County X
Alternative would generate the greatest amount of noise impacts corridor wide, totaling 64
impacts. See Table 4 for a summary of complete impacts by alternative and noise level
ranges by alternative.

For a complete summary of future (2035) peak hour noise results by alternative, refer to
Appendix A.

TABLE 4
Future (2035) Peak Hour Noise Levels

Build Alternative

Existing Sunset-to-County  Pebble Creek  Golf Course  Golf Course
X East East-Shifted
West
Noise Level

Range 43-70 dBA 49-70 dBA 50-69 dBA 50-70 dBA 50-69 dBA
Total Impacted
Noise Sensitive

Locations NA 64 49 51 49

4. Noise Abatement Analysis

4.1  Wisconsin Noise Abatement Guidelines

According to WisDOT’s noise policy, for noise abatement to be implemented, it must be
considered feasible and reasonable, meeting the minimum criteria described below.

Feasibility is based on a minimum required sound level reduction and constructability.
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e The noise barrier must provide a minimum noise reduction of 5 dBA for at least one
impacted receptor.

e The barrier must be compatible with safety, drainage, utilities, and constructability
considerations.

The reasonableness evaluation is based on the noise reduction design goal, cost-
effectiveness, and viewpoints of the benefited property owners and/or tenants.

e The total cost may not exceed $30,000 per benefited receiver.

e The noise barrier must achieve a 9 dBA noise reduction design goal at a minimum of
one receiver.

e The noise barrier should reduce noise levels by a minimum of 8 dBA’s for a receiver
or common use area to be considered as benefited for the purposes of determining
reasonableness.

e To determine the estimated cost of the noise wall, the total noise wall area is
multiplied by $18 per sq ft.

e If the barrier is determined to meet the design goal and be cost-effective, the
viewpoints of the benefited property owners and/or tenants must be solicited to
determine the desire for building the noise barrier.

If both feasibility and reasonableness can be met, mitigation measures must be considered
by WisDOT for locations that would be impacted by design year noise levels.

4.2  Traffic Noise Abatement Strategies

Noise abatement strategies should be considered at receivers that approach (66 dBA for
Category B and C or 71 dBA for Category E) or exceed the NLC.

The following FHWA approved noise abatement may also be considered, where
appropriate:

e Constructing noise barriers or earthen berms

e Traffic management measures (eg. Traffic control devices, time-use restrictions,
prohibition of certain vehicle types, or modified speed limits).

e Change of roadway’s vertical or horizontal alignment

e Acquisition of property for buffer zones

e Acoustic insulation of Activity Category D structures

Of these measures, the noise barrier option is usually the most practical, reasonable, and
effective choice. Two common noise barrier options to control exposure from traffic noise
impacts are vertical noise barriers and earthen berms. Vertical noise barriers are preferred
since earthen berms may require substantial right-of-way acquisition.

To be effective, the noise barriers should be constructed of massive materials, such as masonry
or concrete block, and should be continuous without gaps or openings that could result in
flanking paths and reduce barrier performance. Other barrier materials may be acceptable but
have to be approved by a qualified acoustical consultant.
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It should be noted that noise barriers can have their own negative impacts. Barriers may
interfere with the passage of air, interrupt scenic views, or create objectionable shadows.
They could also create maintenance access problems, make it difficult to maintain
landscaping, create drainage problems, or provide pockets for wind-borne trash and
garbage to accumulate.

4.3  Noise Barrier Analysis

The TNM was used to determine the noise level reduction provided by various barrier heights
along the proposed project. Barriers were evaluated where receptors were predicted to
exceed the NLC. The analysis found that barriers would be feasible and meet the
reasonableness noise reduction design goal at four of the seven locations. The remaining
three barriers would not the reasonableness criteria for cost effectiveness. Preliminary noise
barrier locations are presented in the below text. Each barrier is summarized in Table 5 and
shown on Exhibit 2 and Exhibit 3.

Barrier 1: Meadowbrook Road (west side) from Silver Nail Road to Woodbridge Lane (Receptors
R1-to R7)

The placement of a 1,669 linear-foot barrier was evaluated along the west side of
Meadowbrook Road from Woodbridge Lane to Silver Nail Road along the right-of-way for
Receptors R1-R7. Under this scenario with a maximum height of 25 feet, none of the
residences between Rolling Ridge Road and Woodbridge Lane could achieve an 8-dBA
traffic noise reduction needed to be considered benefited receptors. Instead, the barrier
length was shortened to 1,013-linear-foot barrier from Rolling Ridge Road to Silver Nail
Road along the right-of-way for Receptors R1-R3. Barrier heights between 11 to 23 feet
would be required to achieve an 8-11 dBA reduction, satisfying the 8-dBA feasibility and 9C
dBA reasonableness design goals. The total cost to construct the barrier would be $338,778,
or $67,756 per benefited receptor, which would exceed the allowable cost criterion for
reasonableness of $30,000 per benefited receptor. In addition, this barrier was not included
in the cost averaging analysis since the estimated build cost is more than the allowable limit
of $60,000. Therefore, a barrier is not recommended for further analysis at this location.

Barrier 2: Meadowbrook Road (west side) from Woodbridge Lane to Joanne Drive (Receptors
R8- to R15)

The placement of a 1,769 linear-foot barrier was evaluated along the west side of
Meadowbrook Road from Woodbridge Lane to Joanne Road along the right-of-way for
Receptors R8-R15. Barrier heights between 9 to 25 feet would be required to achieve an 8-9
dBA reduction, satisfying the 8-dBA feasibility and 9-dBA reasonableness design goals. The
total cost to construct the barrier would be $402,678, or $19,175 per benefited receptor,
which would meet the allowable cost criterion for reasonableness of $30,000 per benefited
receptor. As a result, this barrier would be cost-effective as a stand-alone barrier. Therefore,
a barrier is recommended for further analysis at this location.

Barrier 3: Meadowbrook Road (west side) from Joanne Road to the end of Arrow Head Trail
(Receptors R17- to R21)

The placement of a 2,055 linear-foot barrier was evaluated along the west side of
Meadowbrook Road from Joanne Road to the end of Arrow Head Trail along the right-of[’
way for Receptors R17-R21. Barrier heights between 19 to 25 feet would be required to
achieve an 8-10 dBA reduction, satisfying the 8-dBA feasibility and 9-dBA reasonableness
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design goals. The total cost to construct the barrier would be $784,044, or $87,116 per
benefited receptor, which would exceed the allowable cost criterion for reasonableness of
$30,000 per benefited receptor. In addition, this barrier was not included in the cost
averaging analysis since the estimated build cost is more than the allowable limit of $60,000.
Therefore, a barrier is not recommended for further analysis at this location.

Barrier 4: Meadowbrook Road (east side) and south of Coldwater Creek Drive (Receptor R29)
The placement of a 500 linear-foot barrier was evaluated along the east side of
Meadowbrook Road and south of Coldwater Creek Drive along the right-of-way for
Receptors R29, representing The Lodge Apartments. Barrier heights between 13 to 21 feet
would be required to achieve an 8-9 dBA reduction, satisfying the 8-dBA feasibility and 9['
dBA reasonableness design goals. The total cost to construct the barrier would be $154,800,
or $9,675 per benefited receptor, which would meet the allowable cost criterion for
reasonableness of $30,000 per benefited receptor. As a result, this barrier would be cost-
effective as a stand-alone barrier. Therefore, a barrier is recommended for further analysis at
this location.

Barrier 5: Meadowbrook Road (west side), north of Madison Street along Jersey Circle
(Receptor R32-R34)

The placement of a 104 linear-foot barrier was evaluated along the west side of
Meadowbrook Road and north of Madison Street along Jersey Circle along the right-of-way
for Receptors R32 and R34. A barrier height of 13 feet would be required to achieve a 9 dBA
reduction, satisfying the 8-dBA feasibility and 9-dBA reasonableness design goals. The total
cost to construct the barrier would be $24,264, or $24,264 per benefited receptor, which
would meet the allowable cost criterion for reasonableness of $30,000 per benefited receptor.
As a result, this barrier would be cost-effective as a stand-alone barrier. Therefore, a barrier
is recommended for further analysis at this location.

Barrier 6: Meadowbrook Road (east side), north of Madison Street along Harrogate Drive
(Receptor R33-R35)

The placement of a 550 linear-foot barrier was evaluated along the east side of
Meadowbrook Road and north of Madison Street along Harrogate Drive along the right-of(’
way for Receptors R33 and R35. Barrier heights between 9 to 17 feet would be required to
achieve an 8-11 dBA reduction, satisfying the 8-dBA feasibility and 9-dBA reasonableness
design goals. The total cost to construct the barrier would be $148,500, or $24,750 per
benefited receptor, which would meet the allowable cost criterion for reasonableness of
$30,000 per benefited receptor. As a result, this barrier would be cost-effective as a stand!
alone barrier. Therefore, a barrier is recommended for further analysis at this location.

Barrier 7: Genesee Road (west side), from West Sunset Drive to Ridge Road (Receptor R51-R57)
The placement of a 2,361 linear-foot barrier was evaluated along the west side of Genesee
Road from West Sunset Drive to Ridge Road along the grass median separating Genesee
Road from County Road X Receptors R51 and R57. Two breaks in this barrier are required to
accommodate road accesses from County Road X to Genesee Road and from County Road X
to Ridge Road. Barrier heights between 9 to 21 feet would be required to achieve an 8-10
dBA reduction, satisfying the 8-dBA feasibility and 9-dBA reasonableness design goals. The
total cost to construct the barrier would be $644,436, or $64,444 per benefited receptor,
which would exceed the allowable cost criterion for reasonableness of $30,000 per benefited
receptor. In addition, this barrier was not included in the cost averaging analysis since the
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estimated build cost is more than the allowable limit of $60,000. Therefore, a barrier is not
recommended for further analysis at this location.

TABLE 5
Summary of Noise Mitigation: Barrier Descriptions
Barrier Benefited Height  Length Construction Noise Estimated Allowable Likely to be If no, reason
Receptors (feet) (feet) Cost Reduction Build Cost Cost Per Implemented if why?
Potential Per Benefited Desired by
(dB[A]) Benefited Receptor Benefited
Receptor Receptor
1(residences) 5 11-23 1,013 $338,778 8-11 $67,756 $30,000 No Not part of cost
averaging as
estimated cost is
more than the
$60,000
allowable cost.
2 (residences) 21 9-25 1,769 $402,678 8-9 $19,175 $30,000 Yes NA
3 (residence) 9 19-25 2,055 $784,044 8-10 $87,116 $30,000 No Not part of cost
averaging as
estimated cost is
more than the
$60,000
allowable cost.
4 (apartments) 16 13-21 500 $154,800 8-9 $9,675 $30,000 Yes NA
5 (residences) 1 13 104 $24,264 9 $24,264 $30,000 Yes NA
6 (residences) 6 9-17 550 $148,500 8-11 $24,750 $30,000 Yes NA
7 (residences) 10 9-21 2,361 $644,436 8-11 $64,444 $30,000 No Not part of cost

averaging as
estimated cost is
more than the
$60,000
allowable cost.

Note: NA = Not Applicable

% Cost estimates were not conducted because the noise barrier analysis could not achieve an 8-dB(A) traffic noise level reduction to meet
the design goal criteria.

® Noise barrier analysis could not achieve the 5 dB(A) noise level reduction to meet feasibility criteria.

4.4  Construction Noise

During construction, noise from construction activities would add to the noise environment
in the noise project area. Typical construction equipment includes backhoes, compressors,
excavators, and other heavy equipment. The Roadway Construction Noise Model (RCNM)
User’s Guide (Final Report, January 2006, FHWA-HEP-05-054, DOT-VNTSC-FHW A-05-01)
indicates that the loudest equipment generally emits noise in the range of 80 to 90 dBA at a
distance of 50 feet.

Construction activities would be temporary in nature and are anticipated to occur during
normal daytime working hours, although some work may be done at night. Mitigation of
potential highway construction noise impacts shall incorporate low-cost, easy to implement

10
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measures into project plans and specifications, including equipment muffler requirements
and limiting construction activities to daytime hours at specific locations.

5. Conclusions

Existing worst case traffic noise levels range from 43 to 70 dBA, with future levels predicted
to increase as the result of the build alternatives. Noise levels under the Sunset-to-County X
Alternative range from 49 to 70 dBA and from 50 to 69 dBA under the Pebble Creek and the
Golf Course East-Shifted West Alternative. Noise levels under the Golf Course East
Alternative are expected to range from 50 to 70 dBA. Increases above existing levels are
expected to be below WisDOT’s definition of substantial increase (15 dBA increase) for all
build alternatives.

The Golf Course East and Golf Course East-Shifted West Alternatives would result in
impacts at 51 and 49 noise sensitive locations, respectively; while the Sunset-to-County X
and Pebble Creek Alternatives would result 64 and 49 impacted locations, respectively.

The barrier analysis found that barriers would be feasible and meet the reasonableness noise
reduction design goal at four of the seven locations. The remaining three barriers would not
the reasonableness criteria for cost effectiveness.
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Appendix A: Summary of Peak Hour Noise Levels

Distance from Distance from Build Build Build
Preferred Distance from Preferred Receptor to Preferred Receptor to Preferred Distance from Increase Increase Increase Build Increase
Alternative- Receptor to Alternative- Nearest Alternative- Nearest Alternative-Golf Receptor to Above Above Above Above
# of Existing Sunsetto CTH Nearest Pebble Creek Proposed Golf Course Proposed Course East Nearest Existing- Existing- Existing- Existing-Golf
Receptors (dBA) X Option (dBA) Proposed Option (dBA) Roadway East Option Roadway (Shifted West) Proposed Sunset Pebble  Golf Course Course East
Receiver Represented NLC 2010 2035 Roadway (feet) 2035 (feet) (dBA) 2035 (feet) Option (dba) 2035 Roadway (feet) to CTH X Creek East (Farther West)

R02 6 66 50 55 426 56 426 56 426 56 426 5 6 6 6

R0O4 4 66 53 59 301 59 301 59 301 59 301 6 6 6 6

RO6 7 66 50 56 411 56 411 56 411 56 411 6 6 6 6

R0O8 5 66 52 58 321 58 321 58 321 58 321 6 6 6 6

R10 2 66 52 57 301 57 301 57 301 57 301 5 5 5 5

R12 3 66 52 58 308 58 308 58 308 58 308 6 6 6 6

R14 3 66 55 60 250 60 250 60 250 60 250 5 5 5 5

R16 3 66 55 61 250 61 250 61 250 61 250 6 6 6 6

R18 1 66 59 63 201 63 201 63 201 63 201 4 4 4 4

R20 4 66 58 67 194 67 194 67 194 67 194 9 9 9 9

R22 6 66 50 54 516 55 516 55 516 55 516 4 5 5 5

R24 3 66 53 56 420 57 420 57 420 57 420 3 4 4 4

R26 11 66 49 53 464 53 464 53 464 53 464 4 4 4 4

R28 20 66 51 55 385 55 385 55 385 55 385 4 4 4 4

R30 1 66 60 64 158 64 158 64 158 64 158 4 4 4 4




Appendix A: Summary of Peak Hour Noise Levels

Distance from Distance from Build Build Build
Preferred Distance from Preferred Receptor to Preferred Receptor to Preferred Distance from Increase Increase Increase Build Increase
Alternative- Receptor to Alternative- Nearest Alternative- Nearest Alternative-Golf Receptor to Above Above Above Above
# of Existing Sunsetto CTH Nearest Pebble Creek Proposed Golf Course Proposed Course East Nearest Existing- Existing- Existing- Existing-Golf
Receptors (dBA) X Option (dBA) Proposed Option (dBA) Roadway East Option Roadway (Shifted West) Proposed Sunset Pebble  Golf Course Course East
Receiver Represented NLC 2010 2035 Roadway (feet) 2035 (feet) (dBA) 2035 (feet) Option (dba) 2035 Roadway (feet) to CTH X Creek East (Farther West)

R32 8 66 53 58 401 58 401 58 401 58 401 5 5 5 5

R34 6 66 57 65 175 66 175 66 175 66 175 8 9 8 8

R36 6 66 64 64 205 65 205 65 205 65 205 0 1 1 1

R38 6 66 60 63 270 64 270 64 270 64 270 3 4 4 4

R40 Acq 66  ---- Acq Acq Acq Acq

R42 2 66 58 61 217 61 217 61 217 61 217 3 3 3 3

R44 2 66 54 54 612 55 612 55 612 55 612 0 1 1 1

R46 2 66 57 49 743 50 743 50 743 50 743 -8 -7 -7 -7

R48 5 66 60 53 142 54 142 54 142 54 142 -7 -6 -6 -6

R50 7 66 60 65 161 - .- .- .- .- .- 5 - .. ..
RSL 3 e 63 &L 27 e e
R52 7 66 54 58 520 - .- .- .- .- - 4 - .. ..
RS e e Sl BT 178 e e e
R54 3 66 50 53 743 -- -- -- -- - .- 3 .- .- -
RS 1 s 43 s s e
R56 10 66 58 -- .- .- .- 59 186 61 186 .- .- 1 3
RST e s 65 10 1L e s e e
R58 2 66 44 -- .- 55 606 .- .- -- -- -- 11 -- --

R60 1 66 58 .- .- -- -- 59 485 60 279 - - 1 2




Appendix A: Summary of Peak Hour Noise Levels

Distance from Distance from Build Build Build
Preferred Distance from Preferred Receptor to Preferred Receptor to Preferred Distance from Increase Increase Increase Build Increase
Alternative- Receptor to Alternative- Nearest Alternative- Nearest Alternative-Golf Receptor to Above Above Above Above
# of Existing Sunsetto CTH Nearest Pebble Creek Proposed Golf Course Proposed Course East Nearest Existing- Existing- Existing- Existing-Golf
Receptors (dBA) X Option (dBA) Proposed Option (dBA) Roadway East Option Roadway (Shifted West) Proposed Sunset Pebble  Golf Course Course East
Receiver Represented NLC 2010 2035 Roadway (feet) 2035 (feet) (dBA) 2035 (feet) Option (dba) 2035 Roadway (feet) to CTH X Creek East (Farther West)
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-- signifies that the receptor is outside of the range of influence of the Build Alternative.
Acq: signifies that the receptor is acquired under the Build Alternative.

R= residence

SC= school

REC= park

CH= church
MED=medical facility
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1.

Background

Waukesha County, in cooperation with the Federal Highway Administration and the
Wisconsin Department of Transportation (WisDOT), is preparing an Environmental Impact
Statement (EIS) for transportation improvements between IH-94 and WIS 59 on the west
side of the City of Waukesha. The objective is to provide a north-south link between 1H-94
and WIS 59 that will complete the existing partial circumferential “beltline” around the City
of Waukesha. The EIS will evaluate alternatives for providing a north-south arterial highway
between IH-94 and WIS 59 using a combination of existing highways and new alignments.

The alternatives addressed in this study are shown in Figure 1 and addressed in planning
documents (http://waukeshabypass.org/). The Natural Heritage Inventory lists 23 element
occurrences for township Tier 6 North, Range 19 East (Appendix A), including 1 amphibian,
7 plants, 3 mussels, a bird rookery, 6 natural communities, 2 reptiles, and 3 fish. Of these,
13 were called out as being within or near the study area in Wisconsin Department of Natural
Resources (WDNR) Endangered Resource reviews (Table 1; Millmann 2005, 2010). Pebble
Creek is also classified as a trout stream, and the study area contains the Pebble Creek
Natural Area and primary environmental corridor.

This study addresses the state-listed reptile species identified in the project area by the
Endangered Resource Reviews: Blanding’s turtle (Emydoidea blandingii) and Butler’s
gartersnake (Thamnophis butleri). These species were determined to be present within the
anticipated project area by the WDNR, Bureau of Endangered Resources (Millmann, op.
cit.). Critical habitat for these species in the project area is assessed, and recommendations
made on avoidance and conservation measures, including measures WisDOT may
incorporate into construction contract special provisions to eliminate or reduce impacts.
Information provided may be utilized for an Incidental Take Authorization (if required) in
consultation with the WDNR, Bureau of Endangered Resources. More general wildlife
conservation and biodiversity issues are also discussed, with several other species of
conservation interest identified.


http:http://waukeshabypass.org
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Table 1: Wisconsin Natural Heritage Inventory Elements for the Study Area

Common Name

Scientific Name

Status

Elktoe mussel
Slippershell mussel
Blanding’s turtle
Butler’s gartersnake
Lake chubsucker
Common bog arrow
Forked aster

Northern yellow lady’s
slipper

Small white lady’s slipper
Swamp agrimony

Yellow evening primrose
Mesic prairie

Southern dry forest

Alasmidonta marginata
Alasmidonta viridis
Emydoidea blandingii
Thamnophis butleri
Erimyzon sucetta
Triglochin maritima

Aster furcatus

Cypripedium parviflorum var.

makasin
Cypripedium candidum
Agrimonia parviflora

Calylophus serrulatus

Special Concern Mussel
Threatened Mussel
Threatened Turtle
Threatened Snake
Special Concern Fish
Special Concern Plant
Threatened Plant

Special Concern Plant

Threatened Plant

Special Concern Plant
Special Concern Plant
Special Concern Community

Special Concern Community

Methods

The geographic focus of this study was on the preliminary alternatives proposed in the area
along Pebble Creek, from MacArthur Road to the confluence with the Fox River (Figure 1;
Tier 6 North, Range 19 East, Sections 7, 8, 9, 16, 17 and 18). In addition to the WDNR
Endangered Resource reviews, data were examined from the Wisconsin Herp Atlas (UWM
Field Station), the State Wildlife Action Plan (WDNR 2005), and observations were
provided by the Southeastern Wisconsin Regional Planning Commission (SEWRPC). A field
inspection was made on 2 December 2011 to examine habitat conditions (no snow cover was
present). Environmental and alternatives data were provided in GIS format by CH2M Hill
and SEWRPC.

Results

Overall Review

No amphibians or reptiles were observed on the site visit, as all were in winter dens sites and
not detectable at the time. Numerous crayfish burrows were observed in the Pebble Creek

floodplain, probably occupied by the state Special Concern prairie crayfish (Procambarus
gracilis), and/or the devil crayfish (Cambarus diogenes). These are primary burrowing
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species (Hobbs and Jass 1988) which build extensive networks of underground burrows
topped by “chimneys” of excavated mudballs. These burrows are important habitat for many
other wildlife species, serving as summer drought retreats, winter den sites, and year round
shelter for numerous frogs, snakes, salamanders and insects. Spring trapping surveys could
determine the crayfish species.

Many species were determined as potentially present based on the assessment, as without
dedicated surveys their presence cannot be known with certainty. Databases queried, such
as the Wisconsin Natural Heritage Inventory and Wisconsin Herp Atlas, are presence-only
data, which have many Type Il (false absences) and occasional Type | (false presences)
errors, so interpretation of these data requires careful scrutiny and qualitative assessment of
Type Il errors based on habitat present and species’ known ranges and habitat preferences.
For example, while no records exist for prairie crayfish in the project area, the habitat is
suitable, within the known range, and there is ample evidence of the presence of some
species of burrowing crayfish based on observed burrows, so their presence is considered
highly likely, but cannot be confirmed without actual surveys or an incidental record.
Records are available for the two state Threatened reptile species (Blanding’s turtle, Butler’s
gartersnake) from the Pebble Creek corridor.

The data review produced a list of 27 species of amphibians and reptiles potentially native
to the project area (Table 2). Of these, one is considered extirpated (state Endangered
Blanchard’s cricket frog), two are state Threatened (Blanding’s turtle, Butler’s gartersnake),
and four are ranked as Special Concern (American bullfrog, pickerel frog, northern leopard
frog, plains gartersnake). One crayfish and one mammal were also identified as potentially
present species of conservation concern. The status of Butler’s and plains gartersnakes in the
area is complicated with recent research indicating that both species, hybrids and/or an
unclassified taxa may be present (Fitzpatrick et al. 2008, Placyk et al. 2012).

Blanding’s Turtle Review

Blanding’s turtles occupy various wetland types, but are most common in wetlands with
abundant vegetation which support their primarily invertebrate food base, especially crayfish.
They occupy both permanent and temporary wetlands, but favor shallow temporary wetlands
in early spring when fat reserves depleted during winter dormancy are restored by exploiting
abundant aquatic invertebrates and amphibians in warm shallow temporary wetlands.
Hibernation typically takes place in more permanent or flowing water, or springs, but is
sometimes semi-terrestrial, by burrowing under sedge hummaocks. Other critical habitat
components include nesting areas of well drained sand or gravel soils with good sun
exposure, and terrestrial foraging areas in woodlands and meadows typically utilized in mid-
to late- summer. Blanding’s turtles often move considerable distances, especially during
nesting season. Turtle movements between all these habitat components can be easily
compromised by impassable anthropomorphic barriers such as roads and large expanses of
developed areas (i.e. parking lots, subdivisions, golf courses, agriculture). In southeastern
Wisconsin, Blanding’s turtles are therefore typically constrained to stream corridors where
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habitat connectivity is more intact, and in all but the largest remaining natural areas they are
highly endangered.

In the project area Blanding’s turtles are known from the Pebble Creek environmental
corridor from observational data (Wisconsin Herp Atlas) and can be assumed to also occupy
the contiguous Fox River environmental corridor. Detailed assessment of critical habitat use
areas and movement corridors is best evaluated by obtaining several seasons of radio tracking
data to document the habitat use and movement patterns of individual turtles, which data
have not been collected. However, based on available habitat and known life history features
of the species (Ernst and Lovich 2009), turtles on this landscape most likely prefer the slow
backwaters of the Fox River, and shallow floodplain basins along Pebble Creek and the Fox
River, occasionally entering the main stream channels, especially for winter dormancy. They
probably utilize all wetland types in these stream corridors during various times of the year,
as well as upland meadows, woodlots and shrub habitats in mid- to late- summer. Nesting
may occur anywhere dry, well drained, sun exposed soils are sparsely vegetated, and could
include roadside shoulders, railroad embankments, gravel driveways, residential gardens, and
dry hillsides.

Butler’s Gartersnake Review

Systematic surveys have not been conducted for Butler’s gartersnakes throughout the study
area, but they are known from the Pebble Creek environmental corridor and Pebble Creek
Wetlands Natural Area (unpublished data, WDNR, Wisconsin Herp Atlas), and likely occur
in suitable habitat throughout the Fox River environmental corridor as well (Figure 2).
Butler’s gartersnakes utilize all wetland types except aquatic (standing water) habitats, but
prefer open canopy habitats with established ground cover of grasses and forbs. They also
utilize most types of grassland and shrub uplands, so long as suitable denning sites are
nearby. They typically are most abundant in low-lying grassland and shrubland adjacent to
open wetland types such as sedge meadow and wet prairie, or similar habitats in stream
floodplains, where denning sites are provided mostly by burrowing crayfish. In the project
area, suitable habitat is constrained mostly by roads and developments, but the highest
quality habitat lies along Pebble Creek immediately north and south of Sunset Dr., where low
lying and diverse grassland/shrub habitat is riddled with crayfish burrows providing summer
refuges and winter den sites for the snakes. The Pebble Creek Wetlands Natural Area
includes some, but not of all, of this highest quality habitat area. Habitat quality is more
compromised along the Fox River, being first more constrained in area by adjacent
development, and second being more wooded, with less ground vegetation, and having more
dense stands of reed canary grass (Phalaris arundinacea) and cattail (Typha sp.) that do not
provide the structural diversity preferred by snakes.
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Table 2. Amphibian, Reptile, Mammal and Crayfish Assessment in the Project Area.

Common Name Scientific Name Status* Status in study area
AMPHIBIANS
Blanchard’s cricket frog Acris blanchardi END, SGCN Extirpated
Eastern American toad Anaxyrus americanus Probably common, but no records
americanus available
Cope’s gray treefrog Hyla chrysoscelis Probably rare, but no records
available
Gray treefrog Hyla versicolor Probably locally common, but no
records available
American bullfrog Lithobates catesbeianus SG Probably common, but no records
available
Northern green frog Lithobates clamitans Probably common, but few records
melanota available
Pickerel frog Lithobates palustris SC, SGCN Unknown, probably rare or absent
Northern leopard frog Lithobates pipiens SC Probably locally common, but only
old records available
Wood frog Lithobates sylvaticus Unknown, probably rare or absent
Spring peeper Pseudacris crucifer Probably locally uncommon, no
records available
Chorus frog Pseudacris maculata / SGCN Probably common, but only old
triseriata records available. The taxonomy of
this species complex is uncertain in
this region (Lemmon et al. 2007).
Blue-spotted salamander ~ Ambystoma laterale Probably locally common, but no
records available
Spotted salamander Ambystoma maculatum Unknown, probably rare or absent
Eastern tiger salamander Ambystoma tigrinum Probably locally common, but no
records available
Central newt Notophthalmus viridescens Unknown, probably rare or absent
louisianensis
REPTILES
Eastern milksnake Lampropeltis triangulum Probably locally uncommon, only
triangulum general records available
Smooth greensnake Opheodrys vernalis Probably rare or absent, but no
records available
Dekay’s brownsnake Storeria dekayi Probably locally common, only
general records available
Northern red-bellied snake Storeria occipitomaculata Unknown, possibly locally
occipitomaculata common, but no records available
Butler’s gartersnake Thamnophis butleri THR, SGCN Locally common, but taxonomy
uncertain (Placyk et al. 2012)
Plains gartersnake Thamnophis radix SC Unknown, possibly locally

uncommon, but taxonomy uncertain
(Placyk et al. 2012)

Probably locally common, but no
records available

Probably locally uncommon in Fox
River and Pebble Creek, but no
records available

Probably locally common, but no
records available

Eastern gartersnake Thamnophis sirtalis sirtalis

Eastern spiny softshell Apalone spinifera spinifera

Eastern snapping turtle Chelydra serpentina

serpentina
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Table 2. Amphibian, Reptile, Mammal and Crayfish Assessment in the Project Area.

Common Name Scientific Name Status* Status in study area

Midland painted turtle Chrysemys picta marginata Probably locally common, but no
records available

Blanding’s turtle Emydoidea blandingii THR, SGCN Locally rare, one record available

Eastern musk turtle Sternotherus odoratus Probably locally uncommon in Fox

River and Pebble Creek, but no
records available

MAMMALS

Least weasel Mustela nivalis sC Probably locally common, but no
records available

CRAYFISH

Prairie crayfish Procambarus gracilis SC Many burrows present that are

probably this species, no surveys
performed

*- END = Endangered (Wisconsin Natural Heritage Working List), SC = Special Concern (Wisconsin Natural Heritage
Working List), SGCN = Species of Greatest Conservation Need (State Wildlife Action Plan), THR = Threatened
(Wisconsin Natural Heritage Working List)

4.

4.1

4.2

Alternatives Analysis
Golf Course East

The Golf Course East alignment alternative (Figure 1) would have the least environmental
impact on the rare reptiles and other resources reviewed, as impacts to existing habitat would
be limited to the Pebble Creek stream crossings south of MacArthur and Northview roads,
which can be adequately mitigated by proper designs for wildlife ecopassages.

Pebble Creek West/Far West

The Pebble Creek West/Far West alignment alternative (Figure 1) would have the second
least environmental impact on the rare reptiles and other resources reviewed. Impacts are
limited to, a) further constraining the western extent of the existing contiguous Pebble Creek
habitat area between County Hwy X and MacArthur Road with a new roadway barrier
(thereby reducing the contiguous habitat area available by disconnecting the upland habitats
on top of the western slope from the stream valley habitats); b) additional noise, air and light
pollution; and c) potential alterations to ground water flow, floodplain hydrology, and
increased water pollution.

From island biogeography theory (MacArthur and Wilson 1967) we know that the following
factors influence species richness in a habitat patch:

a) degree of isolation (richness declines with increasing distance to nearest
neighboring habitat patch, and with the difficulty of traversing possible
connecting corridors)

b) length of isolation (richness declines with time as species are extirpated)

c) size (larger area usually facilitates higher richness, by reducing the probability of
extinction due to chance events and providing greater habitat diversity)
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d) habitat suitability (richness increases with habitat diversity and quality)

e) initial species composition at the time of isolation (founder effect)

f) location relative to species movement patterns (higher richness where connecting
habitat corridors are available)

g) serendipity (the impacts of chance arrivals)

h) human activity (which may assist immigration, or suppress population levels)

From population biology, we know that smaller habitat patches support smaller and fewer
populations owing to resource constraints (less space, less food, less habitat diversity). The
extirpation of any particular species, or the degree of population reduction that would result
from a particular reduction in habitat size, is hard to predict with many parameters
influencing reduction rates. However, in most urban settings where habitat patches are slowly
reduced in size by development whittling away at their edges over time, the cumulative effect
is quite predictable. The typical pattern is a rapid loss of more sensitive species, followed by
more gradual losses of more tolerant species, until a plateau of lower species diversity is
reached. This pattern of species losses has been documented in Milwaukee County for
floristic, breeding bird, amphibian and reptile species richness (Leitner et al. 2008), and
should apply equally well to mammal, fish, and invertebrate species richness.

The Pebble Creek West/Far West alignment alternative is therefore expected to contribute
to further reductions in overall species diversity supported in the Pebble Creek valley habitat
patch, by increasing isolation and decreasing habitat area. This process of habitat reduction
has been cumulative and progressive on this landscape for many decades, and historically
occurring species such as black bear (Ursus americanus) and bobcat (Lynx rufus) have long
since been lost, suggesting that an initial rapid loss of species richness has already played out.
Of the likely remaining species, further habitat losses will disproportionately affect species
which have relatively larger habitat area requirements (such as the state Threatened
Blanding’s turtle and potentially occurring Special Concern least weasel), and sensitive
species requiring particular habitats more affected by this alignment (i.e. upland forest, open
woodland and shrubby edge habitat), including potentially occurring breeding birds such as
the state Special Concern yellow-billed cuckoo (Coccyzus americanus), red-headed
woodpecker (Melanerpes erythrocephalus) and brown thrasher (Toxostoma rufum).
Blanding’s turtles are also at risk from traffic mortality, especially during the nesting season
when they travel upslope to seek dry sunny nesting sites. This alignment would attract
nesting turtles to the dry gravel road shoulders, so precautions (barriers) are warranted to
prevent turtles from accessing the traffic lanes. The amount of Butler’s gartersnake habitat
loss expected from this alignment is fairly limited and is not considered significant to the
species population viability (Figure 2).

Potential alterations to ground water flow from the slope west of the Pebble Creek valley
could affect water quality, water temperature, and soil and vegetation characteristics
downslope. These in turn are important habitat quality and suitability criteria for many
wildlife species, such as coldwater fishes, the burrowing crayfish and the Threatened Butler’s
gartersnake. Burrowing crayfish utilize friable (easily crumbled) soils with shallow water
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4.3

5.1

tables for building burrows which provide retreats and successful overwintering for many
other species. Shallow water tables also keep prey such as earthworms available near the
surface for species such as Butler’s gartersnake, American woodcock (Scolopax minor), and
star-nosed mole (Condylura cristata). Changes in vegetative communities following changes
in soil saturation can also affect a variety of species in differing ways, especially where
invasive species may encroach and reduce structural and biotic diversity. Therefore extra care
should be taken to ensure that soil and ground water characteristics of this system are
preserved. Some of these concerns could be mitigated to some extent as described below.

Sunset-to-County X

Of the alternative alignments reviewed, the Sunset-to-County X alternative (Figure 1) would
have the most environmental impact on the rare reptiles and other resources reviewed. This
alternative would reduce the habitat area available by expanding the width of Sunset Drive,
thereby degrading the existing Pebble Creek Wetlands Natural Area with an expanded barrier
to wildlife movements, and further decrease adjacent habitat quality with additional noise,
air and light pollution, and potentially alter ground water flow, floodplain hydrology, and
increase water pollution. Alterations to ground water flow and floodplain hydrology could
be particularly detrimental to existing floodplain vegetation communities and species such
as burrowing crayfish and Butler’s gartersnake which are dependant upon the existing water
table for portions of their life cycle. Some of these concerns could be mitigated to some
extent as described below.

Conservation Recommendations

Provisions to eliminate, reduce and monitor impacts to the species assessed are addressed
here. These conservation measures include: ecopassages, habitat avoidance, exclusion
barriers, habitat management and monitoring for quality assurance (Millmann 2005). The
primary objective is to ensure that the viability of the Threatened Species and the
communities upon which they depend are not likely to be compromised by the project.

Ecopassages

Wherever there is habitat on both sides of an existing or proposed roadway, ecopassages are
recommended so that wildlife can safely pass under the road. This allows for continued
genetic exchange across roadways, use of habitat areas on both sides of the roadway during
the normal life cycle of wildlife species, and increases traffic safety by reducing automobile-
wildlife collisions. Properly designed ecopassages with well placed barriers are used by many
wildlife species that cause extensive and costly damage to automobiles every year. In
southeastern Wisconsin species that have been observed using ecopassages include deer,
raccoon, opossum, woodchuck, house cat, weasels, mink, gray squirrel, turtles, snakes and
frogs.
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Ecopassage designs are recommended for all stream crossings on the project, with additional
ecopassages placed in strategic upland areas at important habitat areas (Figure 3). The exact
placement and design of these ecopassages should be addressed in final design stages, when
alignments are known. In general, ecopassages are usually placed at low points on the
landscape, including along streams, and at the toe of slopes perpendicular to the roadway
alignment. Ecopassage success improves with larger size, better lighting, shorter length,
cover within the passage, and straightness. Larger size accommodates more and larger
wildlife species and decreases potential predator exploitation (where predators lie in wait at
entrances). Better lighting, shorter length, cover availability, and straightness appear to
increase use by reducing wildlife reluctance to enter constrained spaces where they may be
at risk of being trapped or ambushed. Upon discovering an ecopassage animals typically
perform a risk assessment before entering. For many species, if the exit is visible, cover is
available along the way, and the passage not too constraining and “trap-like”, they are more
likely to risk a dash to the other side. For other species, typically semi-fossorial or burrowing
species that are comfortable entering small tunnels (i.e. snakes, frogs, weasels), these factors
are less important, but small size ecopassages also become more risky if predators learn to
exploit them and capture animals as they emerge from small exits.

Lighting ecopassages is important for maximizing the vegetation that can be established for
wildlife cover and erosion control. This can be accomplished by choosing placements where
the shortest length is achieved, lighting shoulders and medians by large grates, and choosing
bridge spans over culvert designs, which raise elevations and allow for more light to enter.

All ecopassages should include roadway barriers to discourage wildlife from crossing over
the roadways and direct animals towards the ecopassage underpass. These walls, fences and
landscaping can be designed in various ways suitable to the local conditions, and should
extend from both sides of the ecopassage entrance to some natural landscape feature which
serves as a natural wildlife movement feature, such as a wetland edge, rise in elevation, or
edge of a development. The length and type of barrier is landscape and design specific, and
local conditions should be evaluated by a wildlife biologist familiar with the local wildlife
species and their habitat preferences and typical movement patterns. For aquatic species
(fishes, turtles), in-stream barriers should be assessed in design, such that high flows and
stream bed structures do not act as barriers. Backwater pools where small fishes can rest can
be designed where flows become more rapid by constraining the stream channel size or
increasing the slope.

Ecopassages at stream crossings should be designed to first accommodate the stream flow,
and second provide a dry shoreline pathway at a higher elevation that has additional cover
for wildlife. The dry shelf will attract a greater diversity of wildlife into the ecopassage, and
can be designed to be occasionally inundated during flood events. In such cases, structure
and vegetation should be designed to withstand expected flood flows. The pathways (in-
stream and upland) must be free of barriers to movement, such as vertical steps or large rock
beds that are difficult to traverse.
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Dry ecopassages are recommended on the Sunset-to-County X and Pebble Creek West/Far
West alternatives. Should the Sunset-to-County X alternative be pursued, in addition to
ecopassages the stream crossing, dry ecopassages are recommended at the wetland edges as
shown in Figure 3. This will improve habitat connectivity and genetic exchange for snakes,
frogs, turtles and small mammals across the roadway. Roadway barriers should be installed
along the new highway from County X to the Wisconsin Southern Railroad to keep wildlife
off the roadway and direct it into the ecopassages.

Should the Pebble Creek West/Far West alternative be pursued, in addition to ecopassages
at all stream crossings, two ecopassages are recommended between West Sunset Drive and
Highway 59 to reduce fragmentation of the environmental corridor and maintain habitat
connectivity (Figure 3). For the southern passage a span is recommended, with elevation
sufficient to allow for deer passage through the spanned ravine. For the northern ecopassage
a box culvert design is recommended, allowing for a minimum 3 foot clearance. Roadway
barriers should be installed on both sides of the new highway from West Sunset Drive and
Highway 59 to keep wildlife off the roadway and direct it into the ecopassages.

Example Ecopassages. For more examples and design criteria see Finch (2011) and
Beckmann et al. (2010).




Rare Reptile Review, West Waukesha Bypass, WisDOT Project I.D. 2788-01-00. April 23, 2012 Page 12 of 17

5.2

5.3

Habitat Avoidance

For habitat avoidance, the Golf Course East alternative is the preferred alternative, followed
by Pebble Creek West/Far West, and least preferred is Sunset-to-County X. The Golf Course
East alternative already avoids most habitat, but could avoid more habitat if it continued
straight north from just south of Sunset Drive, instead of curving east then west and thereby
cutting into the primary environmental corridor habitat south of Sunset Drive. Habitat
avoidance on the Pebble Creek West/Far West and Sunset-to-County X alternatives has
already been maximized to the extent practical by keeping these alternatives as far west as
possible to minimize encroachment into the existing primary environmental corridor.

Habitat avoidance may have been confused with avoiding “take” (defined as killing
individual animals) in Millmann (2005). These are not the same. In certain instances, life
history features of certain species can be exploited so that habitat can be impacted without
risk of direct animal mortality. An example is developing critical nesting habitat when birds
are overwintering in South America, or developing upland nesting habitats when turtles are
in wetland hibernating sites (and assuming that hatchlings do not overwinter at nesting
areas). However, destroying habitat still kills animals, the effects are simply delayed to when
the animals return to use the habitat and have no where to go. The ongoing declines in
neotropical migrants underscore this reality. Therefore, “habitat avoidance”, as addressed
here, means physically avoiding impacts to existing suitable habitat. If existing habitat is lost,
it will reduce the population of the animals utilizing it unless it is replaced through
mitigation. Therefore, the statement “The best way to avoid affects to the snakes is to work
during their dormant period, which is November 1 through March 15.” is not entirely
accurate — in such a scenario impacts to snakes would not be entirely avoided. Moreover,
numerous instances of upland hibernating sites are now documented for Butler’s
gartersnakes, so the assertion that certain habitats are only temporarily occupied in a
predictable manner is tenuous and not recommended as a basis for regulatory decisions based
on sound science. Wherever loss of suitable occupied Butler’s gartersnake habitat is
proposed, an Incidental Take Authorization is recommended to recognize that mortality is
likely to occur. The proper conservation response is to mitigate the mortality so that
population viability is preserved. Under the Pebble Creek West/Far West and Sunset-to-
County X alternatives suitable habitat for the two listed reptiles, and other species of
conservation concern, will be impacted, so an Incidental Take Authorization is recommended
for final design, which should address mitigation for habitat loss.

Exclusion Barriers

Prior to and during construction phases, snake and turtle removal surveys with exclusion
barriers can be used to minimize movement into work areas, and move animals out of work
areas, to reduce (but not entirely eliminate) mortality. This measure does not avoid “take”
(mortality) because both turtles and snakes trespass (cross) fences to some degree, and it is
almost impossible to catch and remove every individual. It does, however, significantly
minimize “take”, and is a worthwhile mitigation measure. For this strategy to achieve value,
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5.5

suitable habitat areas must be fenced off with trenched in silt fence before work begins, and
sufficient time allowed for removal surveys to be conducted, typically by visual searches,
trapping and cover object surveys to increase catch. Typically, fence barriers are installed in
March, and removal surveys are conducted into early July, then fence barriers are maintained
until construction ends. Barrier maintenance can be coordinated with the active seasons of
the target species, with turtles and snakes inactive from approximately November 5 through
March 15. During inactive periods animals cannot be successfully removed from work areas.
Removal areas can be identified when limits of work are defined, and should include all
suitable habitat areas to be impacted. The limits of work must include construction staging
and access areas.

Habitat Management

A habitat restoration and management plan should be developed for the preferred alternative
which addresses impacted habitat for all listed species and communities of conservation
concern. This plan should include seeding and planting of graded areas to appropriate native
plant communities (WisDOT should coordinate with WDNR on the appropriate seed mix to
use on the highway side slopes), and have a minimum 5-year adaptive monitoring and
management plan to ensure that intended plant communities are actually established and not
compromised by invasive weeds. Typically, this involves annual weed control measures until
native species are established.

For Blanding’s turtle habitat management, careful attention should be given to the design of
storm water basins, as these often attract turtles, and can be detrimental if turtles are thereby
exposed to contaminated runoff. Storm water planning should consider stepped filtration
systems, where contaminants are filtered in gravel beds without standing water (can be
underground), then cleaner water is released to a vegetated basin suitable for turtle
occupancy, before final release into the landscape, preferably through infiltration. In the
Pebble Creek valley, care should be taken not to contaminate ground water in storm water
filtration designs, as protected species utilize underground retreats flush with groundwater
for portions of their life cycles (i.e. prairie crayfish, Blanding’s turtle, Butler’s gartersnake).
Therefore, siting of facilities should take care to avoid sand or gravel lenses connected to
groundwater flow.

For Butler’s gartersnake habitat management, avoiding changes to hydrology where current
high quality habitat supports both burrowing crayfish and snakes (i.e. the Pebble Creek
valley) is important. Therefore, site grading analyses should take care to address sand or
gravel lenses connected to groundwater flow. Habitat management should include removal
of invasive woody shrubs to foster a diverse grass and forb layer.

Monitoring

The success of the project cannot be properly evaluated without comparing baseline pre-
construction conditions with final post-construction conditions, which assessment depends
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upon reliable monitoring data at both points. Existing baseline conditions should be well
described before work begins, including plant and animal inventories (including in-stream
fish and macroinvertebrate communities), and photo documentation. After construction ends,
a 10-year monitoring plan is recommended to periodically sample restored plant and animal
communities to ensure that target focal species are being maintained. These focal species
should include both listed species and species of conservation concern (i.e. amphibians,
reptiles, birds, mammals, crayfish, mussels, plants, etc.). For Butler’s gartersnake, cover
object surveys can identify active use areas, and mark-recapture studies are necessary to
evaluate population level changes (McDiarmid et al. 2012).

Since work on the south end of the project is still some years out, and there is very little
actual data on Blanding’s turtles in the corridor, it would be very useful to collect data
between 2012-2014 for final fine-tuning of the alignment and mitigation measures. Turtles
can be captured by hoop net trapping and visual searches, and then radio telemetry with GPS
logging used to identify high use areas, movement patterns and critical habitat areas such as
nesting sites (McDiarmid et al. 2012). Radio telemetry studies can be accomplished more
cheaply and thoroughly than in the past by using GPS logging devices to automate recording
of movements, producing accurate maps of turtle movement patterns and pinpointing critical
habitat areas such as nesting and overwintering sites. These data could then be used to
improve planning for protections or enhancements when the south end of the project is
finalized.

Similarly, there is ample time to perform additional biotic survey to confirm the identity of
the suspected prairie crayfish (trapping is feasible in early 2013), and any of the other Special
Concern species or Species of Greatest Conservation Need mentioned in Table 2, to
determine if species are present or not. These data would then be very useful in finalizing
plans.

Ecopassage use should also be monitored post-construction for success through various
trapping methods (funnel traps, sand traps, camera traps).

Light and Noise Pollution

Light and noise pollution are emerging concerns as evidence mounts that both factors upset
innate behaviors essential to successful animal life cycles, and can induce harmful stress in
many animals, including humans (Jaeger and Hailman 1973, Baker 1990, Gerhardt and
Huber 2002, Mazerolle et al. 2005, Longcore 2006, Baker and Richardson 2006). For
example, birds and frogs may alter calling behaviors and timing, singing louder and during
lull periods of human activity, to try to mitigate noise, and normally nocturnal animals alter
behaviors in regions of perpetual light. Currently no feasible mechanism exists to control
noise on roadways except for local ordinances (such as restricting and enforcing engine
braking and decibel levels on motorcycles). Light pollution regulation is in its infancy, but
can be addressed by following design recommendations such as those provide by the Dark
Sky Society (http://www.darksky.org/).


http:http://www.darksky.org
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Habitat Mitigation Opportunities

Opportunities for mitigation exist for all project alternatives. Habitat losses can be partially
mitigated through habitat enhancements as follows.

A.

Habitat Enhancements. Removal of woody invasive shrubs in the Pebble Creek
corridor between Hwy 59 and MacArthur Road is recommended to improve wildlife
habitat conditions.

Wetland Restoration. The highest value habitat loss mitigation opportunity available
is the potential restoration of wetlands currently in agriculture between Sunset Drive
and the Wisconsin-Southern Railroad. This wetland restoration should include both
ephemeral wetlands which can support amphibians, and a deeper semi-permanent
pond attractive to Blanding’s turtles. This mitigation is recommended independent
of any wetland loss mitigation, although it could potentially serve both purposes. It
would be especially beneficial to Blanding’s turtles and waterfowl, owing to a lack
of existing deep pond habitat in this landscape.

Removal and Restoration of Sunset Drive. Under the Pebble Creek West/Far West
alternative, the new roadway will provide alternative traffic routes, and may afford
an opportunity to restore the Pebble Creek Wetlands Natural Area by removing
Sunset Drive where it bisects these wetlands. A removal design could include a trail
on the old roadbed, providing sufficient breaks in the bed are achieved to restore
hydrology. The removal of this barrier currently bisecting the Natural Area would be
one of the most effective mitigation measures and should be given careful
consideration.

Sunset Drive Ecopassages. Under the Pebble Creek West/Far West alternative, if
removal and restoration of Sunset Drive is not feasible, then the ecopassages
recommended above (5.1.1) for Sunset Drive should still be considered for
implementation as a mitigation measure for habitat loss.

Habitat Management: Active management of the Pebble Creek Natural Area for
maintaining and improving habitat quality would serve to some degree as an offset
to the habitat acreage losses and increased movement barriers imposed by the Pebble
Creek West/Far West or Sunset-to-County X alternatives. While habitat patch size
and connectivity are important, habitat quality also affects species richness. If
invasive species such as reed canary grass become dominant in the Pebble Creek
Natural Area and corridor, its value as a natural area and as habitat supporting the
species of conservation concern impacted by the highway project will be substantially
reduced. Therefore, actively managing this complex would be a legitimate mitigation
measure and is recommended. To achieve this, a management plan would need to be
produced, initial funding provided (perhaps with an initial establishment budget,
including writing the management plan, and an endowment for management in
perpetuity), and a party or partners would need to become responsible for the
management. Potential partners in a management plan could include the Retzer
Nature Center, Waukesha County, the City of Waukesha, the WisDOT, and the
Waukesha County Land Conservancy. Any of these entities could pursue additional
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funding sources independent of the proposed highway project.
6. Incidental Take Authorization

As discussed above, appropriate documentation for an Incidental Take Authorization (ITA)
should be prepared after a preferred alternative is chosen, and if consultations with WDNR
conclude that an ITA is needed. Final design should allow for detailed mitigation measures
to be developed where needed.
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8. Figures
Figure 1: Study Area with Preliminary Alternatives
Figure 2: Existing Butler’s gartersnake habitat
Figure 3: Recommended Ecopassages

0. Appendices

Appendix A: Natural Heritage Inventory Results
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Town Range

Scientific Name

Asclepias lanuginosa
Asclepias purpurascens
Cirsium hillii
Gentiana alba
Polytaenia nuttallii
Stenelmis douglasensis
Tofieldia glutinosa
003N023E
Lythrurus umbratilis
004NO15E
Dendroica cerulea
Empidonax virescens
Oporornis formosus
Wilsonia citrina
004NO16E
Dendroica cerulea
Empidonax virescens
Oporornis formosus
Wilsonia citrina
004NO17E
Besseya bullii
Cypripedium candidum
Dendroica cerulea
Emergent marsh
Empidonax virescens
Emydoidea blandingii
Oak opening
Shrub-carr
Triglochin palustris
004NO18E
Besseya bullii
Dendroica cerulea
Emydoidea blandingii
Wilsonia citrina
004NO19E

Lepomis megalotis

Southern dry-mesic forest

004N020E
Aster furcatus
Erimyzon sucetta
004NO21E

Lythrurus umbratilis

Common Name

Woolly Milkweed
Purple Milkweed
Hill's Thistle
Yellow Gentian

Prairie Parsley

Douglas Stenelmis Riffle Beetle

Sticky False-asphodel

Redfin Shiner

Cerulean Warbler
Acadian Flycatcher
Kentucky Warbler
Hooded Warbler

Cerulean Warbler
Acadian Flycatcher
Kentucky Warbler
Hooded Warbler

Kitten Tails

Small White Lady's-slipper
Cerulean Warbler
Emergent Marsh

Acadian Flycatcher
Blanding's Turtle

Oak Opening

Shrub-carr

Slender Bog Arrow-grass

Kitten Tails
Cerulean Warbler
Blanding's Turtle
Hooded Warbler

Longear Sunfish

Southern Dry-mesic Forest

Forked Aster
Lake Chubsucker

Redfin Shiner

State
Status

THR
END
THR
THR
THR
SC/N
THR

THR

THR
THR
THR
THR

THR
THR
THR
THR

THR
THR
THR
NA
THR
THR
NA
NA
SC

THR
THR
THR
THR

THR
NA

THR
SC/N

THR

Appendix A: Elements by Townrange for Waukesha County

Federal
Status

are continually being added and/or updated. The following data are current as of 11/04/2011:

State
Rank
S1
S3
S3
S4
S2
S1S2
S2S3

S2

S2S3B
S3B
S15278
S253B

S2S3B
S3B
S1S27B
S2S3B

S3
S3
S253B
S4
S3B
S354
S1
S4
S3

S3
S2S3B
S354
S2S3B

S2
S3

S3
S3

S2

The Natural Heritage Inventory (NHI) database contains recent and historic element (rare species and natural community)
observations. A generalized version of the NHI database is provided below as a general reference and should not be used as a

substitute for a W1 Dept of Natural Resources NHI1 review of a specific project area. The NHI database is dynamic, records
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Town Range

Scientific Name

004N022E
Lythrurus umbratilis
004N023E
Lythrurus umbratilis
005NO16E
Dendroica cerulea
Empidonax virescens
Oporornis formosus
Thamnophis proximus
Wet-mesic prairie
Wilsonia citrina
005N017E
Acris crepitans
Aflexia rubranura
Agalinis auriculata
Agrimonia parviflora
Ammodramus henslowii
Asclepias purpurascens
Asclepias sullivantii
Aster furcatus
Bartramia longicauda
Besseya bullii
Buteo lineatus
Cacalia tuberosa
Calcareous fen
Calephelis muticum
Carex sychnocephala
Cedar glade
Chlidonias niger
Copelatus chevrolati
Cypripedium candidum
Dendroica cerulea
Eleocharis compressa
Eleocharis flavescens var.

olivacea
Eleocharis rostellata

Emergent marsh
Empidonax virescens
Emydoidea blandingii
Erimyzon sucetta
Erynnis lucilius
Etheostoma microperca
Flexamia prairiana
Gentiana alba
Hemileuca nevadensis ssp. 3
Icteria virens

Liatris spicata

Lithobates palustris

Common Name

Redfin Shiner

Redfin Shiner

Cerulean Warbler
Acadian Flycatcher
Kentucky Warbler
Western Ribbonsnake
Wet-mesic Prairie
Hooded Warbler

Northern Cricket Frog
Red-tailed Prairie Leafhopper
Earleaf Foxglove

Swamp Agrimony
Henslow's Sparrow

Purple Milkweed

Prairie Milkweed

Forked Aster

Upland Sandpiper

Kitten Tails
Red-shouldered Hawk
Prairie Indian-Plantain
Calcareous Fen

Swamp Metalmark
Many-headed Sedge
Cedar Glade

Black Tern

A Predaceous Diving Beetle
Small White Lady's-slipper
Cerulean Warbler
Flat-stemmed Spike-rush

Capitate Spike-rush

Beaked Spike-rush
Emergent Marsh
Acadian Flycatcher
Blanding's Turtle

Lake Chubsucker
Columbine Dusky Wing
Least Darter

A Leafhopper

Yellow Gentian
Midwestern Fen Buckmoth
Yellow-breasted Chat
Marsh Blazing Star

Pickerel Frog

State
Status

THR

THR

THR
THR
THR
END
NA
THR

END
END
SC
SC
THR
END
THR
THR
SC/M
THR
THR
THR
NA
END
SC
NA
SC/M
SC/N
THR
THR
SC
SC

THR
NA
THR
THR
SC/N
SC/N
SC/N
SC/N
THR
SC/N
SC/M
SC
SC/H

Federal State
Status Rank

S2

S2

S2S3B
S3B
S15278
S1
S2
S2S3B

S1
S2?
S1
S1S2
S2S3B
S3
S2S3
S3
S2B
S3
S354B,S1N
S3
S3
S1
S2
S4
S2B
S1S2
S3
S2S3B
S2
S2

S2
S4
S3B
S354
S3
S283
S3
S1
sS4
S3
S2B
S3
S3?
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Rank

G5

G5

G4
G5
G5
G5
G2
G5

G5
G2
G3
G5
G4
G5?
G5
G3
G5
G3
G5
G4G5
G3
G3
G4
GNR
G4
GNR
G4
G4
G4
G5

G5
G4
G5
G4
G5
G4
G5
GNR
G4
G5T3T4
G5
G5
G5

Group
Name

Fish~

Fish~

Bird
Bird
Bird
Snake~
Community~
Bird

Frog~
Leafhopper
Plant
Plant~
Bird
Plant
Plant
Plant
Bird
Plant
Bird~
Plant
Community~
Butterfly~
Plant~
Community
Bird~
Beetle~
Plant~
Bird
Plant~
Plant~

Plant~
Community~
Bird
Turtle~
Fish~
Butterfly
Fish~
Leafhopper
Plant
Moth~
Bird
Plant~
Frog~



Town Range

Scientific Name

Memnonia panzeri
Mesic prairie
Oak opening
Oak woodland
Oarisma powesheik
Papaipema beeriana
Papaipema silphii
Platanthera leucophaea
Podiceps grisegena
Polystichum acrostichoides
Polytaenia nuttallii
Prenanthes aspera
Rallus elegans
Regina septemvittata
Sand prairie
Scleria triglomerata
Scleria verticillata
Shrub-carr
Southern dry forest
Southern dry-mesic forest
Southern sedge meadow
Spermophilus franklinii
Thamnophis proximus
Tofieldia glutinosa
Triglochin palustris
Venustaconcha ellipsiformis
Vireo bellii
Wet-mesic prairie
Wilsonia citrina
Zigadenus elegans var. glaucus
005NO018E
Alasmidonta marginata
Alasmidonta viridis
Asclepias purpurascens
Besseya bullii
Bird Rookery
Cacalia tuberosa
Calcareous fen
Chlidonias niger
Cypripedium candidum
Eleocharis rostellata
Emergent marsh
Emydoidea blandingii
Enallagma basidens
Epilobium strictum
Erimyzon sucetta
Fundulus dispar

Haliplus canadensis

Common Name

A Leafhopper

Mesic Prairie

Oak Opening

Oak Woodland
Powesheik Skipperling
Liatris Borer Moth

Silphium Borer Moth

Prairie White-fringed Orchid

Red-necked Grebe
Christmas Fern

Prairie Parsley

Rough Rattlesnake-root
King Rail

Queensnake

Sand Prairie

Whip Nutrush

Low Nutrush

Shrub-carr

Southern Dry Forest
Southern Dry-mesic Forest
Southern Sedge Meadow
Franklin's Ground Squirrel
Western Ribbonsnake
Sticky False-asphodel
Slender Bog Arrow-grass
Ellipse

Bell's Vireo

Wet-mesic Prairie
Hooded Warbler

White Camas

Elktoe

Slippershell Mussel
Purple Milkweed
Kitten Tails

Bird Rookery

Prairie Indian-Plantain
Calcareous Fen

Black Tern

Small White Lady's-slipper
Beaked Spike-rush
Emergent Marsh
Blanding's Turtle
Double-striped Bluet
Downy Willow-herb
Lake Chubsucker
Starhead Topminnow

A Crawling Water Beetle

State
Status

SC/N
NA
NA
NA

END

SC/N

END
END
END
SC
THR
END
SC/M
END
NA
SC
SC
NA
NA
NA
NA
SC/N
END
THR
SC
THR
THR
NA
THR
SC

Sc/p
THR
END
THR
SC
THR
NA
SC/M
THR
THR
NA
THR
SC/N
SC
SC/N
END
SC/N

Federal State
Status Rank
S2S3

S1

S1

S1?

S2S3
S2S3
LT S2
S1B
S2
S2
S1
S1B
S1
S2
S2S3
S2
S4
S3
S3
S3
S2
S1
S2S3
S3
S3
S2B
S2
S2S3B
S2S3

S3
S2
S3
S3
SuU
S3
S3
S2B
S3
S2
S4
S354
S2?
S2S3
S3
S2
S2?
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Rank
GNR
G2
G1
GNR
G2G3
G2G3
G3G4
G2G3
G5
G5
G5
G4?
G4
G5
GNR
G5
G5
G5
G4
G4
G4?
G5
G5
G4G5
G5
G4
G5
G2
G5

G5T4T5

G4
G4G5
G5?
G3
G5
G4G5
G3
G4
G4
G5
G4
G4
G5
G5?
G5
G4
GNR

Group
Name

Leafhopper
Community
Community
Community
Butterfly~
Moth~
Moth~
Plant~
Bird~
Plant
Plant
Plant
Bird~
Snake~
Community
Plant~
Plant~
Community~
Community
Community
Community~
Mammal
Snake~
Plant~
Plant~
Mussel~
Bird
Community~
Bird
Plant

Mussel~
Mussel~
Plant
Plant
Other~
Plant
Community~
Bird~
Plant~
Plant~
Community~
Turtle~
Dragonfly~
Plant~
Fish~
Fish~

Beetle~



Town Range

Scientific Name

Ixobrychus exilis
Laccobius agilis
Lepomis megalotis
Liatris spicata

Mesic prairie
Moxostoma valenciennesi
Notropis anogenus
Noturus exilis
Opsopoeodus emiliae
Scleria verticillata
Southern sedge meadow
Spermophilus franklinii
Tamarack (rich) swamp

Thaspium trifoliatum var.
flavum

Tofieldia glutinosa
Triglochin palustris
Venustaconcha ellipsiformis
Villosa iris

Xanthocephalus xanthocephalus

OO5NO19E

Agrimonia parviflora
Alasmidonta marginata
Bird Rookery

Carex gracilescens
Chlidonias niger
Conioselinum chinense
Deschampsia cespitosa
Emergent marsh
Erimyzon sucetta
Floodplain forest
Fraxinus quadrangulata
Fundulus dispar
Gymnocladus dioicus
Ixobrychus exilis
Jeffersonia diphylla
Lepomis megalotis
Notropis anogenus

Oecetis nocturna

Ptelea trifoliata

Southern dry forest

Southern dry-mesic forest
Southern hardwood swamp
Southern mesic forest
Thamnophis butleri

Tofieldia glutinosa
Venustaconcha ellipsiformis
Xanthocephalus xanthocephalus

Common Name

Least Bittern

A Water Scavenger Beetle
Longear Sunfish

Marsh Blazing Star

Mesic Prairie

Greater Redhorse
Pugnose Shiner

Slender Madtom

Pugnose Minnow

Low Nutrush

Southern Sedge Meadow
Franklin's Ground Squirrel
Tamarack (Rich) Swamp
Purple Meadow-parsnip

Sticky False-asphodel
Slender Bog Arrow-grass
Ellipse

Rainbow Shell
Yellow-headed Blackbird

Swamp Agrimony
Elktoe

Bird Rookery

Slender Sedge

Black Tern

Hemlock Parsley
Tufted Hairgrass
Emergent Marsh
Lake Chubsucker
Floodplain Forest
Blue Ash

Starhead Topminnow
Kentucky Coffee-tree
Least Bittern
Twinleaf

Longear Sunfish
Pugnose Shiner

A Long-horned Casemaker
Caddisfly
Wafer-ash

Southern Dry Forest
Southern Dry-mesic Forest
Southern Hardwood Swamp
Southern Mesic Forest
Butler's Gartersnake

Sticky False-asphodel
Ellipse

Yellow-headed Blackbird

State
Status

SC/M
SC/N
THR
SC
NA
THR
THR
END
SC/N
SC
NA
SC/N
NA
SC

THR
SC
THR
END
SC/M

SC
sc/p
SC
SC
SC/M
END
SC
NA
SC/N
NA
THR
END
SC
SC/M
SC
THR
THR
SC/N

SC
NA
NA
NA
NA
THR
THR
THR
SC/M

Federal
Status

State
Rank
S2S3B
S2S3
S2
S3
S1
S3
S2
S1
S3
S2
S3
S2
S3
S2

S2S3
S3
S3
S1
S3

s1S2
s3
su
SH
2B
SX
s3
s4
s3
s3
s1
s2
)
$253B
s3
)
$2
S1S3

S2
S3
S3
S2
S3
S354
§283
S3
S3

Global
Rank
G5
GNR
G5
G5
G2
G4
G3
G5
G5
G5
G4?
G5
G3

G5T5

G4G5
G5
G4
G5Q
G5

G5
G4
G5

G5?
G4
G5
G5
G4
G5
G3?
G5
G4
G5
G5
G5
G5
G3
G5

G5
G4
G4
G4?
G3?
G4
G4G5
G4
G5

Group
Name

Bird~
Beetle~
Fish~
Plant~
Community
Fish~
Fish~
Fish~
Fish~
Plant~
Community~
Mammal
Community~
Plant

Plant~
Plant~
Mussel~
Mussel~
Bird

Plant~
Mussel~
Other~
Plant
Bird~
Plant~
Plant~
Community~
Fish~
Community~
Plant
Fish~
Plant
Bird~
Plant
Fish~
Fish~
Caddisfly~

Plant
Community
Community

Community~
Community
Snake~
Plant~
Mussel~
Bird



Town Range

Scientific Name

0O05NO020E
Asclepias purpurascens
Aster furcatus
Aythya americana
Carex crus-corvi
Chlidonias niger
Emydoidea blandingii
Erimyzon sucetta
Floodplain forest
Fraxinus quadrangulata
Haliaeetus leucocephalus
Ixobrychus exilis
Mesic prairie
Southern dry-mesic forest

Sterna forsteri

Xanthocephalus xanthocephalus

005N021E
Lythrurus umbratilis
005N022E
Lythrurus umbratilis
006NO15E
Noturus exilis
006NO16E
Dendroica cerulea
Noturus exilis
O06NO17E
Ammodramus henslowii
Argia plana
Aster furcatus
Bartramia longicauda
Besseya bullii
Bird Rookery
Buteo lineatus
Calcareous fen
Carex sychnocephala
Carex torreyi
Cypripedium candidum
Dendroica cerulea
Dichanthelium wilcoxianum
Dry prairie
Eleocharis quinqueflora
Eleocharis rostellata
Emergent marsh
Empidonax virescens
Emydoidea blandingii
Ephemeral pond
Erimyzon sucetta

Gentiana alba

Common Name

Purple Milkweed

Forked Aster

Redhead

Ravenfoot Sedge

Black Tern

Blanding's Turtle

Lake Chubsucker
Floodplain Forest

Blue Ash

Bald Eagle

Least Bittern

Mesic Prairie

Southern Dry-mesic Forest
Forster's Tern
Yellow-headed Blackbird

Redfin Shiner

Redfin Shiner

Slender Madtom

Cerulean Warbler

Slender Madtom

Henslow's Sparrow
Highland Dancer
Forked Aster

Upland Sandpiper
Kitten Tails

Bird Rookery
Red-shouldered Hawk
Calcareous Fen
Many-headed Sedge
Torrey's Sedge

Small White Lady's-slipper
Cerulean Warbler
Wilcox's Panic Grass
Dry Prairie
Few-flowered Spike-rush
Beaked Spike-rush
Emergent Marsh
Acadian Flycatcher
Blanding's Turtle
Ephemeral Pond

Lake Chubsucker

Yellow Gentian

State
Status

END
THR
SC/M
END
SC/M
THR
SC/N
NA
THR
sc/p
SC/M
NA
NA
END
SC/M

THR

THR

END

THR
END

THR
SC/N
THR
SC/M
THR
SC
THR
NA
SC
SC
THR
THR
SC
NA
SC
THR
NA
THR
THR
NA
SC/N
THR

Federal State
Status Rank

S3
S3
S2B
S1
S2B
S354
S3
S3
S1
S4B,S4N
S2S3B
S1
S3
S1B
S3

S2

S2

S1

S253B
S1

S2S3B
S2S3
S3
S2B
S3
SU
S3S4B,S1N
S3
S2
S1
S3
S2S3B
S1
S3
S2
S2
S4
S3B
S354
SU
S3
S4

Global
Rank

G5?
G3
G5
G5
G4
G4
G5

G3?
G5

G5
G2
G4
G5
G5

G5

G5

G5

G4
G5

G4
G5
G3
G5
G3
G5
G5
G3
G4
G4
G4
G4
G5
G3
G5
G5
G4
G5
G4
GNRQ
G5
G4

Group
Name

Plant
Plant
Bird~
Plant~
Bird~
Turtle~
Fish~
Community~
Plant
Bird~
Bird~
Community
Community
Bird~
Bird

Fish~

Fish~

Fish~

Bird
Fish~

Bird
Dragonfly~
Plant
Bird
Plant
Other~
Bird~
Community~
Plant~
Plant
Plant~
Bird
Plant
Community
Plant~
Plant~
Community~
Bird
Turtle~
Community~
Fish~
Plant



Town Range

Scientific Name

Helmitheros vermivorus
Hemileuca nevadensis ssp. 3
Juncus marginatus
Lake--deep, hard, drainage
Lithobates palustris
Notropis nubilus
Noturus exilis
Open bog
Oporornis formosus
Sand prairie
Shrub-carr
Southern dry forest
Southern dry-mesic forest
Triglochin palustris
Venustaconcha ellipsiformis
Wilsonia citrina

006NO18E
Besseya bullii
Bird Rookery
Cacalia tuberosa
Calcareous fen
Cypripedium candidum
Deschampsia cespitosa
Dry-mesic prairie
Eleocharis rostellata
Emydoidea blandingii
Erimyzon sucetta
Gentiana alba
Lepomis megalotis
Liatris spicata
Oak opening
Papaipema beeriana
Papaipema silphii
Penstemon hirsutus
Springs and spring runs, hard
Stream--fast, hard, cold
Thamnophis butleri

Thaspium trifoliatum var.
flavum
Tofieldia glutinosa

Valeriana sitchensis ssp.

uliginosa

Wet-mesic prairie
006NO19E

Acris crepitans

Agrimonia parviflora

Alasmidonta marginata

Alasmidonta viridis

Aster furcatus

Common Name

Worm-eating Warbler
Midwestern Fen Buckmoth
Grassleaf Rush
Lake--Deep, Hard, Drainage
Pickerel Frog

Ozark Minnow

Slender Madtom

Open Bog

Kentucky Warbler

Sand Prairie

Shrub-carr

Southern Dry Forest
Southern Dry-mesic Forest
Slender Bog Arrow-grass
Ellipse

Hooded Warbler

Kitten Tails

Bird Rookery

Prairie Indian-Plantain
Calcareous Fen

Small White Lady's-slipper
Tufted Hairgrass
Dry-mesic Prairie

Beaked Spike-rush
Blanding's Turtle

Lake Chubsucker

Yellow Gentian

Longear Sunfish

Marsh Blazing Star

Oak Opening

Liatris Borer Moth
Silphium Borer Moth
Hairy Beardtongue
Springs and Spring Runs, Hard
Stream--Fast, Hard, Cold
Butler's Gartersnake

Purple Meadow-parsnip

Sticky False-asphodel

Marsh Valerian

Wet-mesic Prairie

Northern Cricket Frog
Swamp Agrimony
Elktoe

Slippershell Mussel
Forked Aster

State
Status
END
SC/N
SC
NA
SC/H
THR
END
NA
THR
NA
NA
NA
NA
SC
THR
THR

THR
SC
THR
NA
THR
SC
NA
THR
THR
SC/N
THR
THR
SC
NA
SC/N
END
SC
NA
NA
THR
SC

THR
THR

NA

END
SC
Sc/p
THR
THR

Federal
Status

State
Rank

S1B
s3
)
s3
S3?
)
s1
s4
S1527B
)
s4
s3
s3
s3
s3
$253B

s3
suU
s3
s3
s3
s3
s2
2
S3s4
s3
s4
s2
s3
s1
$253
5253
s1
s4
s4
S3s4
s2

S2S3
S2

S2

s1
S1S2
S3
S2
S3

Global
Rank

G5
G5T3T4
G5
GNR
G5
G5
G5
G5
G5
GNR
G5
G4
G4
G5
G4
G5

G3
G5
G4G5
G3
G4
G5
G3
G5
G4
G5
G4
G5
G5
Gl
G2G3
G3G4
G4
GNR
GNR
G4
G5T5

G4GS5
G4Q

G2

G5
G5
G4
GAG5
G3

Group
Name

Bird~
Moth~
Plant~

Community~

Frog~

Fish~

Fish~

Community~
Bird
Community
Community~
Community
Community
Plant~
Mussel~
Bird

Plant
Other~
Plant
Community~
Plant~
Plant~
Community
Plant~
Turtle~
Fish~
Plant
Fish~
Plant~
Community
Moth~
Moth~
Plant
Community~
Community~
Snake~
Plant

Plant~
Plant~

Community~

Frog~
Plant~
Mussel~
Mussel~
Plant



Town Range

Scientific Name

Bird Rookery
Calcareous fen
Calylophus serrulatus
Cypripedium candidum
Emergent marsh
Emydoidea blandingii
Erimyzon sucetta
Gentiana alba

Luxilus chrysocephalus
Mesic prairie
Opsopoeodus emiliae
Prenanthes aspera
Ptelea trifoliata
Southern dry forest
Southern dry-mesic forest
Southern mesic forest
Thamnophis butleri

Villosa iris

0O06NO20E

Calamagrostis stricta
Carex lupuliformis
Emydoidea blandingii
Lythrurus umbratilis
Scutellaria ovata ssp. ovata
Thalictrum revolutum

Thamnophis butleri

006NO021E

Lythrurus umbratilis

Thamnophis butleri

007NO17E

Acris crepitans

Besseya bullii

Bird Rookery

Bog relict

Diplazium pycnocarpon
Emergent marsh
Emydoidea blandingii
Erimyzon sucetta
Etheostoma microperca
Hardwood swamp
Libellula incesta
Moxostoma valenciennesi
Notropis anogenus
Notropis nubilus
Noturus exilis
Simpsonaias ambigua

Venustaconcha ellipsiformis

007NO18E

Common Name

Bird Rookery

Calcareous Fen

Yellow Evening Primrose
Small White Lady's-slipper
Emergent Marsh
Blanding's Turtle

Lake Chubsucker

Yellow Gentian

Striped Shiner

Mesic Prairie

Pugnose Minnow

Rough Rattlesnake-root
Wafer-ash

Southern Dry Forest
Southern Dry-mesic Forest
Southern Mesic Forest
Butler's Gartersnake

Rainbow Shell

Slim-stem Small Reed Grass
False Hop Sedge

Blanding's Turtle

Redfin Shiner

Heart-leaved Skullcap
Waxleaf Meadowrue

Butler's Gartersnake

Redfin Shiner

Butler's Gartersnake

Northern Cricket Frog
Kitten Tails

Bird Rookery

Bog Relict

Glade Fern
Emergent Marsh
Blanding's Turtle
Lake Chubsucker
Least Darter
Hardwood Swamp
Slaty Skimmer
Greater Redhorse
Pugnose Shiner
Ozark Minnow
Slender Madtom
Salamander Mussel

Ellipse

State
Status

SC
NA
SC
THR
NA
THR
SC/N
THR
END
NA
SC/N
END
SC
NA
NA
NA
THR
END

SC
END
THR
THR

SC

SC
THR

THR
THR

END
THR
SC
NA
SC
NA
THR
SC/N
SC/N
NA
SC/N
THR
THR
THR
END
THR
THR

Federal
Status Rank

SU
S3
S2
S3
S4
S354
S3
sS4
S1
S1
S3
S1
S2
S3
S3
S3
S354
S1

S3
S2
S354
S2
S3
S2
S354

S2
S354

S1
S3
SU
S3
S2
sS4
S354
S3
S3
S3
S283
S3
S2
S2
S1
S2
S3

State

Global
Rank

G5
G3
G5
G4
G4
G4
G5
G4
G5
G2
G5
G4?
G5
G4
G4
G3?
G4
G5Q

G5
G4
G4
G5
G5T5
G5
G4

G5
G4

G5
G3
G5
G3
G5
G4
G4
G5
G5
G4
G5
G4
G3
G5
G5
G3
G4

Group
Name
Other~
Community~
Plant
Plant~
Community~
Turtle~
Fish~
Plant
Fish~
Community
Fish~
Plant
Plant
Community
Community
Community
Snake~

Mussel~

Plant~
Plant~
Turtle~
Fish~
Plant
Plant~

Snake~

Fish~

Snake~

Frog~
Plant
Other~
Community~
Plant
Community~
Turtle~
Fish~
Fish~
Community~
Dragonfly~
Fish~
Fish~
Fish~
Fish~
Mussel~

Mussel~



Town Range

Scientific Name Common Name State Federal State Global Group
Status Status Rank Rank Name
Acris crepitans Northern Cricket Frog END S1 G5 Frog~
Aeshna clepsydra Mottled Darner SC/N S2S3 G4 Dragonfly~
Besseya bullii Kitten Tails THR S3 G3 Plant
Calcareous fen Calcareous Fen NA S3 G3 Community~
Calylophus serrulatus Yellow Evening Primrose SC S2 G5 Plant
Dendroica cerulea Cerulean Warbler THR S2S3B G4 Bird
Eleocharis rostellata Beaked Spike-rush THR S2 G5 Plant~
Emergent marsh Emergent Marsh NA S4 G4 Community~
Emydoidea blandingii Blanding's Turtle THR S354 G4 Turtle~
Erimyzon sucetta Lake Chubsucker SC/N S3 G5 Fish~
Gentiana alba Yellow Gentian THR S4 G4 Plant
Mesic prairie Mesic Prairie NA S1 G2 Community
Notropis anogenus Pugnose Shiner THR S2 G3 Fish~
Noturus exilis Slender Madtom END S1 G5 Fish~
Nycticorax nycticorax Black-crowned Night-Heron SC/M S2B G5 Bird~
Open bog Open Bog NA S4 G5 Community~
Platanthera leucophaea Prairie White-fringed Orchid END LT S2 G2G3 Plant~
Shrub-carr Shrub-carr NA S4 G5 Community~
Southern dry forest Southern Dry Forest NA S3 G4 Community
Southern dry-mesic forest Southern Dry-mesic Forest NA S3 G4 Community
Thamnophis butleri Butler's Gartersnake THR S3s4 G4 Snake~
Wilsonia citrina Hooded Warbler THR S2S3B G5 Bird
007NO19E
Acris crepitans Northern Cricket Frog END S1 G5 Frog~
Cypripedium candidum Small White Lady's-slipper THR S3 G4 Plant~
Erimyzon sucetta Lake Chubsucker SC/N S3 G5 Fish~
Thamnophis butleri Butler's Gartersnake THR S3s4 G4 Snake~
007NO20E
Ardea alba Great Egret THR S2B G5 Bird~
Bird Rookery Bird Rookery SC Su G5 Other~
Carex crus-corvi Ravenfoot Sedge END S1 G5 Plant~
Carex lupuliformis False Hop Sedge END S2 G4 Plant~
Ixobrychus exilis Least Bittern SC/M S2S3B G5 Bird~
Platanthera leucophaea Prairie White-fringed Orchid END LT S2 G2G3 Plant~
Procambarus gracilis Prairie Crayfish SC/N S2? G5 Crustacean~
Scutellaria ovata ssp. ovata Heart-leaved Skullcap SC S3 G5T5 Plant
Southern dry-mesic forest Southern Dry-mesic Forest NA S3 G4 Community
Southern mesic forest Southern Mesic Forest NA S3 G3? Community
Southern sedge meadow Southern Sedge Meadow NA S3 G4? Community~
Thamnophis butleri Butler's Gartersnake THR S354 G4 Snake~
O0O8NO17E
Alasmidonta viridis Slippershell Mussel THR S2 G4G5 Mussel~
Anguilla rostrata American Eel SC/N S2 G4 Fish~
Emergent marsh Emergent Marsh NA S4 G4 Community~
Erimyzon sucetta Lake Chubsucker SC/N S3 G5 Fish~
Etheostoma microperca Least Darter SC/N S3 G5 Fish~
Notropis anogenus Pugnose Shiner THR S2 G3 Fish~
Noturus exilis Slender Madtom END S1 G5 Fish~



Town Range

Scientific Name

Nycticorax nycticorax
Simpsonaias ambigua

Tamarack (rich) swamp

Venustaconcha ellipsiformis

Villosa iris

008NO18E
Alasmidonta viridis
Aster furcatus
Bird Rookery
Buteo lineatus
Dendroica cerulea
Emergent marsh
Empidonax virescens
Erimyzon sucetta
Etheostoma microperca
Haliaeetus leucocephalus
Noturus exilis

Penstemon hirsutus

Platanthera flava var. herbiola

Platanthera hookeri
Ptelea trifoliata

Regina septemvittata
Seiurus motacilla
Southern dry-mesic forest

Tyto alba

Venustaconcha ellipsiformis

Wilsonia citrina
008NO19E

Etheostoma microperca

Lycaena dione

Ptelea trifoliata

Southern hardwood swamp

Thamnophis butleri
008NO20E
Alder thicket
Archilestes grandis
Aster furcatus
Carex formosa
Carex lupuliformis
Emergent marsh
Erigenia bulbosa
Etheostoma microperca
Floodplain forest
Gymnocladus dioicus
Ixobrychus exilis
Jeffersonia diphylla
Procambarus gracilis

Quercus muehlenbergii

Common Name

Black-crowned Night-Heron
Salamander Mussel
Tamarack (Rich) Swamp
Ellipse

Rainbow Shell

Slippershell Mussel
Forked Aster

Bird Rookery
Red-shouldered Hawk
Cerulean Warbler
Emergent Marsh
Acadian Flycatcher
Lake Chubsucker
Least Darter

Bald Eagle

Slender Madtom
Hairy Beardtongue
Pale Green Orchid
Hooker's Orchid
Wafer-ash
Queensnake
Louisiana Waterthrush
Southern Dry-mesic Forest
Barn Owl

Ellipse

Hooded Warbler

Least Darter

Gray Copper

Wafer-ash

Southern Hardwood Swamp

Butler's Gartersnake

Alder Thicket
Great Spreadwing
Forked Aster
Handsome Sedge
False Hop Sedge
Emergent Marsh
Harbinger-of-spring
Least Darter
Floodplain Forest
Kentucky Coffee-tree
Least Bittern
Twinleaf

Prairie Crayfish

Chinquapin Oak

State
Status
SC/M
THR
NA
THR
END

THR
THR
SC
THR
THR
NA
THR
SC/N
SC/N
Sc/p
END
SC
THR
SC
SC
END
SC/M
NA
END
THR
THR

SC/N
SC/N
SC
NA
THR

NA
SC/N
THR
THR
END
NA
END
SC/N
NA
SC
SC/M
SC
SC/N
SC

Federal State
Status Rank

S2B
S2
S3
S3
S1

S2
S3
SU
S354B,S1N
S2S3B
S4
S3B
S3
S3
S4B,S4N
S1
S1
S2
S2
S2
S1
S3B
S3
SNA
S3
S2S3B

S3
S2?
S2
S2
S354

S4
S2S3
S3
S2
S2
S4
S1
S3
S3
S2
S2S3B
S3
S2?
S1S2

Global
Rank

G5
G3
G3
G4

G5Q

GA4GS5
G3
G5
G5
G4
G4
G5
G5
G5
G5
G5
G4

GAT4Q
G4
G5
G5
G5
G4
G5
G4
G5

G5
G5
G5

G4?
G4

G4
G5
G3
G4
G4
G4
G5
G5

G3?
G5
G5
G5
G5
G5

Group
Name

Bird~
Mussel~
Community~
Mussel~

Mussel~

Mussel~
Plant
Other~
Bird~
Bird
Community~
Bird
Fish~
Fish~
Bird~
Fish~
Plant
Plant
Plant
Plant
Snake~
Bird~
Community
Bird
Mussel~
Bird

Fish~
Butterfly~
Plant
Community~

Snake~

Community~
Dragonfly~
Plant
Plant
Plant~
Community~
Plant
Fish~
Community~
Plant
Bird~
Plant
Crustacean~
Plant



Town Range

Scientific Name

Shrub-carr

Southern hardwood swamp
Southern mesic forest
Southern sedge meadow
Tamarack (rich) swamp
Thamnophis butleri

Trillium nivale

008NO21E

Floodplain forest

Southern mesic forest

009NO17E

Alasmidonta viridis

Venustaconcha ellipsiformis

O09NO18E

Empidonax virescens
Erimyzon sucetta
Etheostoma microperca
Noturus exilis

Regina septemvittata

Venustaconcha ellipsiformis

OO09NO19E

Erimyzon sucetta
Etheostoma microperca
Noturus exilis

Regina septemvittata

Common Name

Shrub-carr

Southern Hardwood Swamp
Southern Mesic Forest
Southern Sedge Meadow
Tamarack (Rich) Swamp
Butler's Gartersnake

Snow Trillium

Floodplain Forest

Southern Mesic Forest

Slippershell Mussel
Ellipse

Acadian Flycatcher
Lake Chubsucker
Least Darter
Slender Madtom
Queensnake

Ellipse

Lake Chubsucker
Least Darter
Slender Madtom

Queensnake

State
Status

NA
NA
NA
NA
NA
THR
THR

NA
NA

THR
THR

THR
SC/N
SC/N

END

END

THR

SC/N
SC/N
END
END

Federal State
Status Rank
sS4
S2
S3
S3
S3
S354
S3

S3
S3

S2
S3

S3B
S3
S3
S1
S1
S3

S3
S3
S1
S1

This report lists locations for all elements occurring in Waukesha County, since many element occurrences cross

county boundaries, it may also list townships from additional counties.
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Global
Rank
G5
G4?
G3?
G4?
G3

G4

G3?
G3?

G4G5
G4

G5
G5
G5
G5
G5
G4

G5
G5
G5
G5

Group
Name

Community~
Community~
Community
Community~
Community~
Snake~

Plant

Community~

Community

Mussel~

Mussel~

Bird
Fish~
Fish~
Fish~

Snake~

Mussel~

Fish~
Fish~
Fish~

Snake~
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Wisconsin Department of Transportation West Waukesha Bypass Road Safety Audit

EXECUTIVE SUMMARY

This Road Safety Audit (RSA) includes observations from site visits to the West Waukesha Bypass
(WWB) corridor, a one-day Crash Risk Assessment Workshop (CRAW), and analysis of the
alternatives using the Highway Safety Manual (HSM) written by the American Association of State
Highway and Transportation Organizations (AASHTO). The study corridor includes portions of
County X, County D, and County TT from WIS 59 to Rolling Ridge Drive on the west side of the City of
Waukesha, Wisconsin. The alternatives include a No-Build as well as 2-lane and 4-lane Build
Alternatives.

The following observations were made during the site visit. The land use is predominantly residential
except for a commercial land use hub located adjacent to the County TT and US 18 intersection.
Vehicular traffic congestion and queuing were apparent during the site visit, particularly during peak
travel times. Steady platoons of vehicles were observed along most of the corridor. Within the existing
2-lane section south of Madison Street, several roadway elements are likely deficient. The shoulders
tend to be narrow, there are steep vertical curves and tight horizontal curves, the vision triangles at
some access points appear inadequate, and fixed objects appear to exist within the roadway clear
zone. Pedestrian and bicycle activity along the corridor was minimal except on the Glacial Drumlin
State Trail. At the trail crossing long crossing delays experienced by trail users were observed. It should
be noted that the primary site visit occurred after school was out for the summer.

The CRAW brought professionals together not directly involved in the project but familiar with the
corridor. After an introduction to the corridor and the ongoing environmental documentation, the group
discussed the purpose and goals of the workshop. The goals of the workshop included providing a
review of the existing corridor and proposed alternatives followed by a qualitative discussion that
resulted in a quantitative risk scoring of the No-Build and Build Alternatives. The risk scoring indicates
the CRAW participants thought the No-Build and 2-Lane On-Alignment Alternatives have a higher risk
of crashes than the higher Build Alternatives. The 2-lane and 4-lane Off-Alignment Alternatives scored
similarly.

The final analysis used the Predictive Method outlined in the Highway Safety Manual (HSM).
Throughout the corridor, the HSM predicts the No-Build Alternative has the highest crash rate. It also
indicates that for each alignment option, the 4-lane alternatives will have lower crash rates than the
2-lane alternatives.

Prepared by Strand Associates, Inc.® 1
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Wisconsin Department of Transportation West Waukesha Bypass Road Safety Audit

INTRODUCTION

Road Safety Audits (RSAs) are performed by an independent team of professionals to qualitatively
identify crash trends, access and mobility needs, and potential improvements for existing or proposed
roads and intersections. The goals are to effectively evaluate roadway deficiencies and reduce overall
corridor lifecycle costs by reducing the number and severity of crashes, promoting awareness of
standard design practices, integrating multimodal needs, and taking human factors into consideration
during the design.

This RSA is intended to evaluate the improvement alternatives as well as the No-Build condition for the
proposed West Waukesha Bypass (WWB) corridor. Each of the Build Alternatives should address
crash trends, with improvements such as updating to current WisDOT and/or County design standards,
relieving traffic congestion, and the addition/enhancement of pedestrian and bicycle facilities along and
across the corridor.

The Federal Highway Administration (FHWA) has created guidelines for the preparation of RSAs. It is
important to note that these guidelines specifically state that an RSA is not a method of rating one
design option over another. This RSA, therefore, does not provide a recommendation to the design
team regarding whether the No-Build or one of the improvement alternatives should be selected.
Rather, this RSA independently evaluates each alternative on a planning level and includes the
following items:

1. Brief summary of the site visit reviews.
2. Summary of the Crash Risk Assessment Workshop and findings.
3. Highway Safety Manual (HSM) Predictive Method output.

A. Study Corridor

At the request of the Wisconsin Department of Transportation (WisDOT), the following planning-level
RSA was completed for the current project alternatives for the WWB in Waukesha County. A workshop
was held to discuss planning-level design elements and a crash risk assessment exercise for the
improvement alternatives. The Predictive Method, documented in the HSM written by AASHTO, was
applied to the improvement alternatives including No-Build. The study corridor is located along
County X, County D, and County TT from WIS 59 to Rolling Ridge Drive in central Waukesha County
as shown in Figure 1.

Prepared by Strand Associates, Inc.® 2
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Figure 1 Study Corridor Location
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Wisconsin Department of Transportation West Waukesha Bypass Road Safety Audit

B. Background of the WWB

The study area is located on the west side of the City of Waukesha in Waukesha County. Planning for
the bypass began in the early 1950s. According to the environmental document being prepared by
Waukesha County and its consultant CH2M Hill, “the purpose of the West Waukesha Bypass is to
provide a safe and efficient north-south arterial roadway on the west side of the City of Waukesha to
complete the long-planned circumferential route around Waukesha; to accommodate growing traffic
volumes along the corridor; and to improve roadway deficiencies that include tight curves, steep hills,
narrow lanes, and lack of shoulders.”

The CH2M Hill document cites the following needs for the project:
1. Project History that dates to 1951 indicates increasing problems.

2. Transportation and Land Use Planning documents consistently recommend completion
of the circumferential route.

3. Traffic Demand because of forecasted increases from about 20 to more than 50 percent
in the next 25 years.

4. Truck Traffic on the existing route is about 6 to 8 percent.
5. Highway Capacity analysis indicates that portions of the existing facility will operate

unacceptably in 2035. Some of the signalized intersections and nearly every
stop-controlled side street or driveway will also fail if no changes are made.

6. Safety analysis indicates 4 out of 5 portions of the existing route had crash rates that
exceeded statewide averages for similar facilities during the 3-year period of 2007 to
20009.

7. Roadway Characteristics and Deficiencies include the vertical alignment, stopping sight

distance, intersection sight distance, and system linkage.

Prepared by Strand Associates, Inc.® 4
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Wisconsin Department of Transportation West Waukesha Bypass Road Safety Audit

C. WWB Alternatives Evaluated

For the purposes of this RSA, the corridor was divided into three sections. The north section is from
US 18 to Rolling Ridge Drive, the Center section is from the Wisconsin & Southern Railroad
Tracks/Glacial Drumlin Trail (GDT) to US 18, and the south section is from County X/WIS 59 to the
GDT. The following general corridor alternatives were considered and are summarized in Figure 2:

1. No-Build

This scenario makes no improvements to the County TT-County D-County X corridor between
Rolling Ridge Drive and WIS 59 other than routine maintenance.

2. Reconstructed 2-lane on Existing TT Alignment (20N)

This scenario reconstructs the 2-lane corridor on the existing alignment. It does not provide a
grade separation of the GDT/Wisconsin & Southern railroad tracks north of County D. It would
include addressing design deficiencies, changes in intersection control, and other features to
reduce crashes.

3. Reconstructed 2-lane on TT2 using County D to County X (2-TT2-DX)

This scenario reconstructs the 2-lane corridor while also providing an off-alignment
grade-separated crossing of the GDT/railroad tracks north of County D along the proposed TT2
alignment from the environmental document. It would connect to WIS 59 using County D and
County X.

4. Reconstructed 2-lane on TT2 using Pebble Creek (West) Corridor (2-TT2-PC)

This scenario reconstructs the 2-lane corridor while also providing an off-alignment
grade-separated crossing of the GDT/railroad tracks north of County D along the TT2 alignment.
It would connect to WIS 59 using a new alignment west of Pebble Creek.

5. 4-lane on TT2 using County D to County X (4-TT2-DX)

This scenario constructs a 4-lane corridor including an off-alignment grade-separated crossing
of the GDT/railroad tracks north of County D along the TT2 alignment. It would connect to
WIS 59 using County D and County X.

6. 4-lane on TT2 using West Pebble Creek (West) Corridor (4-TT2-PC)

This scenario would construct a 4-lane corridor including an off-alignment grade-separated

crossing of the GDT/railroad tracks north of County D along the TT2 alignment. It would connect
to WIS 59 using a new alignment west of Pebble Creek.

Prepared by Strand Associates, Inc.® 5
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Figure 2 RSA Alternatives
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The CRAW participants and study team for this RSA consisted of the following individuals:

D.

1. Rebecca Szymkowski—-WisDOT Statewide Traffic Safety Engineer (A.M. only)
2. Stacey Pierce-WisDOT Southeast Region

3. Eric Perea—WisDOT Southeast Region

4. Mike Grulke—-Waukesha County Department of Public Works
5. Peter Chladil-Waukesha County Department of Public Works
6. Cheryl Shook—City of Waukesha

7. Charlotte Brunner—City of Waukesha

8. Steve Kraus—City of Waukesha Police Department

9. Lieutenant Bryan Uim—Waukesha County Sheriff's Office

10. Jeff Held—Strand Associates, Inc.®

11. Cara Abts—Strand Associates, Inc.®

12. Matt Tronnes—Strand Associates, Inc.®

13. Joe Urban-Strand Associates, Inc.®

RSA Limitations

This RSA draws upon the collective expertise of the participants and uses information available at the
time of the study. It is impossible to accurately predict a road or intersection’s crash performance.
Some of the findings in this report may be deemed prudent and feasible while others may not.

Prepared by Strand Associates, Inc.® 7
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ROAD SAFETY AUDIT FINDINGS

A. Site Visits

Strand visited the site on the following dates during the following times:

1. April 25, 2011, from noon to 1 P.M.
2. June 6, 2011, from 1 to 2 P.M.

3. June 9, 2011, from 7 A.M. to 1 P.M.

Figure 3 shows signs along the route for existing
land uses. The land use is predominantly
residential. A notable newer development is the
Lodge apartment complex located southwest of
the Coldwater Creek intersection, which includes
four large multiunit buildings and appeared to be
only partially occupied at the time of the site
visits. The full impact of this development on
traffic in the area is not yet known.

The area adjacent to the US 18 intersection is
the largest commercial land use hub along the
corridor including a gas station/convenience
store, restaurant, shopping mall, office building,
and other similar land uses. Agricultural/rural
land uses also remain along existing County TT,
specifically west of the corridor, indicating that
the highway’s role in local and regional travel will
continue to evolve as the nearby land uses
change.

and from 2:30 to 4:30 P.M.

J ODGE

APARTMENTS

262-522-9898 STYZAcou

Vehicular traffic congestion and queuing
were observed during the site visit during
peak travel times. Steady platoons of
vehicles were observed along most of the
corridor. On June 9 at approximately
10 A.M., a delay of more than one minute
(which represents Level of Service F) was
observed for an eastbound through
movement exiting the gas
station/convenience market located
northwest of the US 18 intersection. Figure 4
shows a northbound vehicle platoon passing
this access point, located in the right
foreground of the photo. Left turns and

through movements from other side streets
were also difficult to complete at times.

Prepared by Strand Associates, Inc.®

Figure 4 Northbound Vehicle Platoon on County TT
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Within the existing 2-lane section south of
Madison Street, several roadway elements
are likely deficient. The shoulders tend to be
narrow, there are steep vertical curves and
tight horizontal curves, the vision triangles at
some access points appear inadequate, and
fixed objects appear to exist within the
roadway clear zone. Figure 5 shows one of
these fixed objects; in this case, a tree
appears to have been struck in a previous
crash.

The primary site visit on June 9, 2011,
occurred just after school was out for the
summer. Pedestrian and bicycle activity

Figure 5 A Roadside Fixed Object on County TT

along the corridor was minimal, except on the Glacial Drumlin State Trail. Long crossing delays
experienced by trail users were observed at the crossing. More than once, sufficient gaps from both
directions of traffic did not occur until one or more vehicles yielded to the crossing pedestrians/

bicyclists.

Photos taken during the site visit are included in Appendix A.

Audit Finding 1: If 4-TT2-DX or 4-TT2-PC
alternative is selected, the section from
Northview Road to Rolling Ridge Drive will
be constructed within existing right of way.
Most of the existing west sidewalk is located
so that it can remain, and the additional
travel lanes will be constructed between the
west sidewalk and the existing travel lanes.
Based on a site visit and stopping behind
the existing west sidewalk, it appears that
improvements to the existing vision corners
for eastbound vehicles at Woodridge Lane
and Joanne Drive may be necessary.
Figure 6 shows the view for an eastbound
vehicle at approximately the future stop bar
location facing north at Joanne Drive.

Figure 6 Facing North at Joanne Drive

B. Crash Risk Assessment Workshop (CRAW)

The CRAW was conducted on June 23, 2011. The CRAW brought individuals together not directly
involved in the project but familiar with the corridor. After an introduction to the corridor and the ongoing
environmental documentation from Gary Evans, Engineering Services Director for the Waukesha
County Department of Public Works, the CRAW participants discussed the purpose and goals of the

workshop.

Prepared by Strand Associates, Inc.®
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The goals of the CRAW included providing a review of the existing corridor and proposed alternatives,
followed by a qualitative discussion that resulted in a quantitative scoring of the No-Build and Build
Alternatives. The group reviewed the existing corridor and intersection crash history before discussing
how it operates with respect to cars, trucks, bicycles, and pedestrians. Exhibits of each improvement
alternative and the No-Build conditions were also reviewed.

Audit Finding 2: The group discussed the appropriate typical section for the WWB 4-lane alternatives
knowing that the proposed typical section for most of the route would be similar to the existing bypass
corridor along WIS 59 east of County X. This would include a raised center median, two travel lanes, a
wide shoulder, and ditches for stormwater management on each side. This is a reasonable approach
for many reasons, including maintaining route consistency and meeting driver expectations.

Based on WisDOT field data, the existing bypass has an 85th percentile speed of 55 miles per
hour (mph) in one location, despite the posted speed limit of 45 mph. It is reasonable to expect that the
proposed WWB corridor could experience similar speeds where the same rural-type typical section is
used. Considering the proposed 45 mph posted speed in these sections, and the existing and
anticipated residential land uses near the corridor, the design team could consider additional
investigation of using a fully urban section, continuous street lighting, and/or other treatments to convey
a more urban/suburban context with the goal of achieving 85th percentile speeds within 5 mph of the
proposed 45 mph speed limit.

Audit Finding 3: The group discussed the strengths and weaknesses of a 2-lane versus a 4-lane
corridor. The team assumed that if a 2-lane Build Alternative were selected, the intersections may
ultimately need to be expanded to provide 4 through lanes to meet operations criteria. The result would
be a corridor that frequently expands from 2 lanes to 4 lanes only to taper back to 2 lanes again. The
frequent tapers and route inconsistency could increase the risk of crashes compared to a consistent
4 lane corridor, particularly for unfamiliar drivers.

1. Crash Risk Ranking Exercise Overview

A crash risk rating procedure, employed by other RSA studies performed for WisDOT, was used
for this project. Tables 1, 2, and 3 show the components of the procedure.

Potential crash risks associated with one or more of the alternatives were discussed. Each risk
was assigned a frequency and severity rating. The two taken together result in the crash risk
rating shown in Table 1. Crash risks range from A (low frequency and severity anticipated) to F
(high frequency and severity anticipated).

FREQUENCY SEVERITY RATING
RATING Low Moderate High Extreme
Frequent C E F
Occasional B C E
Infrequent A B C
Rare A A B C
Table 1 Crash Risk Rating
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ESTIMATED EXPECTED CRASH FREQUENCY FREQUENCY
EXPOSURE PROBABILITY (Per Audit Item) RATING
ng,h H!gh 10 or more crashes per year Frequent
Medium High
High Medium
Medium Medium 1 to 9 crashes per year Occasional
Low High
High Low Less than 1 crash per year, and more
- Infrequent
Low Medium than 1 crash every 5 years
Medi L
ol chic Less than 1 crash every 5 years Rare
Low Low
Table 2 Crash Frequency Rating

TYPICAL CRASHES EXPECTED EXPECTED CRASH SEVERITY
(Per Audit Item) SEVERITY RATING
Crashes involving high speeds, heavy Probable fatality or
- - - . I Extreme
vehicles, pedestrians, or bicycles incapacitating injury
Crashes |nvolv_|ng medium to high speed, Moderate to severe injury High
head-on, crossing, or run-off-road crashes
Crashes involving low to medium speeds, . .
left-turn, and right-tum crashes Minor to moderate injury Moderate
Crashes involving low to medium speeds, | Property damage only or Low
rear-end, and sideswipe crashes minor injury
Table 3 Crash Severity Rating

The actual crash frequency and severity of the anticipated risks is difficult to forecast. It is more
appropriate to consider the letter rankings A through F as a means to compare risks among the
alternatives than as a prediction of actual long-term crash frequency and severity on the WWB if
the risks cannot be mitigated.

The full list of risks and rankings is included in Appendix B. This list represents the risks the
workshop participants identified and evaluated on June 23; additional risks do and will exist. A
scoring system was used based on the Abbreviated Injury Scale (AlS) developed by the United
States Department of Transportation. The AlIS assigns monetary values to crashes based on
severity. The scale in 2011 dollars follows.
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We assigned the following points to the individual crash risk ratings.

Crash Risk A= 0+1/100,000 = 0.22
Crash Risk B=  2/100,000 = 2.91
Crash Risk C=  3/100,000 = 6.51
Crash Risk D= 4/100,000 = 16.50
Crash Risk E=  5/100,000 = 36.76
Crash Risk F = 6/100,000 = 62.00

Table 4 summarizes the results of the ranking exercise for the No-Build and each Build

Alternative.
Number of Total Score Based
Alternative Risks Identified | Range of Risks on Risks Identified
No-Build 26 AtoE 256
20N 27 AtoE 157
2-TT2-DX 24 AtoD 111
2-TT2-PC 23 AtoD 105
4-TT2-DX 23 AtoD 108
4-TT2-PC 22 AtoD 101
Table 4 Crash Risk Scoring (Lower Score Preferred)

The risk scoring indicates the CRAW participants felt the No-Build and 20N alternatives have a
higher risk of crashes than the higher Build Alternatives. The 2-TT2-DX, 2-TT2-PC, 4-TT2-DX,
and 4-TT2-PC alternatives all scored very similar.

The following discussion summarizes the crash risks for each of the alternatives considered.
Any risks that ranked C, but would be mitigated by a higher Build Alternative, and all of the
crash risks that were ranked D or E are discussed. None of the risks were ranked F by the
CRAW participants.

2. No-Build Crash Risk Rankings

Several crash risks cited by CRAW participants would not be mitigated by the No-Build
Alternative. Most of these risks exist today but may be exacerbated if future traffic volumes
grow. The risks that the group felt are of the highest concern include the following:

a. Substandard Vertical Profile (Risk Rating E)

The existing facility includes several substandard vertical curves that exceed
recommended longitudinal grade values and/or do not provide adequate sight distance.
These deficiencies increase the risk of crashes, particularly rear-end crashes when
traffic slows or stops unexpectedly.

Prepared by Strand Associates, Inc.® 12
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Audit Finding 4: If the No-Build Alternative is chosen as the preferred alternative for the
corridor, the vertical profile will not be improved. Alternative funding sources such as
Highway Safety Improvement Program (HSIP) funds could be investigated to use as a
means to mitigate the highest priority locations based on crash history.

b. Intersection Crashes at the County TT and County D Intersection (Risk Rating E)

This existing signalized intersection was cited by the CRAW participants as an area that
may benefit from improvement, and the crash data from the environmental document
indicates it has the highest crash rate of the intersections studied in detail. Of the
27 crashes that occurred from 2007 to 2009, more than one half involved injuries.

Audit Finding 5: If the No-Build Alternative is chosen as the preferred alternative for the
corridor, the intersection of County TT and County D will not be improved. Alternative
funding sources could be investigated for mitigating the intersection crashes.

C. Deficient Shoulders (Risk Rating D)

The existing facility includes substandard shoulder widths, particularly south of the
Madison Street intersection. Narrow shoulders can increase the risk of run-off-the-road
crashes and increase the potential for secondary crashes to occur during incident
mitigation.

Audit Finding 6: If the No-Build Alternative is chosen as the preferred alternative for the
corridor, the deficient shoulders will not be improved. Alternative funding sources could
be investigated to use for mitigating the highest priority locations based on crash history.

d. Roadside Hazards Such as Fixed Objects Within the Clear Zone (Risk Rating D)

The existing facility includes fixed objects within the clear zone, one of which is shown in
Figure 4. Fixed objects and other roadside hazards can increase the possibility of
injuries when crashes occur.

Audit Finding 7: If the No-Build Alternative is chosen as the preferred alternative for the
corridor, the roadside hazards will not be mitigated. Alternative funding sources could be
investigated to use for mitigating the highest priority objects based on crash history

e. Left Turns Out of 2-Way Stop-controlled Intersections (Risk Rating D)
Left turns out from stop-controlled side streets are often the most problematic movement
on a highway facility. The angle crashes involving high speed differentials that tend to

occur at these locations can have high severity.

Audit Finding 8: If the No-Build Alternative is chosen as the preferred alternative for the
corridor, the left turns out of 2-way stop-controlled intersections will not be altered.
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Alternative funding sources could be investigated to use for mitigating the highest priority
locations based on crash history.

f. Permitted-Only Left-Turn Signal Phasing at the US 18 Intersection
(Risk Rating D)

Some CRAW participants observed the signal phasing at the US 18 intersection should
be changed from permitted-only to protected-permitted operation. This change could
reduce angle crashes associated with left-turning traffic misjudging the gap in oncoming
traffic.

Audit Finding 9: If the No-Build Alternative is chosen as the preferred alternative for the
corridor, the phasing changes will not be investigated. Alternative funding sources could
be investigated to use for evaluating the signal phasing.

g. Vision Triangle at MacArthur Road (Risk Rating D)

Vision for westbound vehicles at MacArthur Road is limited because of objects located
within the vision triangles. This can make it difficult to identify the presence of cross
traffic and increase the crash risk.

Audit Finding 10: If the No-Build Alternative is chosen as the preferred alternative, the
vision triangles at MacArthur Road will not be improved. Alternative funding sources
could be investigated to use for improving the vision triangles.

h. Pavement Condition of Southbound Lane South of Madison Street
(Risk Rating C)

South of Madison Street, the southbound lane on County TT was observed to be in poor
condition. It is a maintenance issue for the County requiring frequent repaving as a result
of settlement. The poor riding surface can increase the risk of run-off-the-road crashes.

Audit Finding 11: If the No-Build Alternative is chosen as the preferred alternative, the
pavement condition will not be improved. Alternative funding sources could be
investigated to use for improving the areas with the poorest pavement.

i. GDT At-Grade Crossing (Risk Rating C)

The CRAW participants discussed the at-grade crossing of the GDT. During heavy
periods of traffic, sufficient crossing gaps from both directions of travel are rare. Long
delays could increase the chance of unsafe crossing behavior. Also, if a driver stops to
allow a trail user to cross, there could be in an increased risk of rear-end crashes.

Audit Finding 12: If the No-Build Alternative is chosen as the preferred alternative, the
GDT crossing will not be improved. Alternative funding sources could be investigated to
use for improving the at-grade trail crossing.
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j- Wisconsin & Southern Railroad Crossing (Risk Rating C)

An at-grade railroad crossing of the Wisconsin and Southern tracks exists near the GDT
north of County D. CRAW participants agreed that crashes involving trains are rare but
can be severe if they occur.

Audit Finding 13: If the No-Build Alternative is chosen as the preferred alternative, the
railroad crossing will not be improved. Alternative funding sources could be investigated
to use for improving the at-grade railroad crossing.

k. Additional Intersection Turns Associated with County D—County X Route (Risk
Rating C)

The CRAW participants felt that the alternatives using County D and County X to
connect to WIS 59 would have a higher risk of crashes because of the additional
intersection turns required. Southbound vehicles would make a left turn at County D, a
right turn at County X, and a left turn at WIS 59. Vehicles traveling the other direction
would make a right-left-right combination of turns. The Pebble Creek alignment
alternatives eliminate these three intersection turning movements.

Audit Finding 14: If the No-Build Alternative is chosen as the preferred alternative, the
additional turning movements associated with traveling along the bypass route may
increase the number of crashes compared to the Pebble Creek alignment alternatives.
Alternative funding sources for mitigation measures such as protected-only turning
movement signal phasing could be investigated.

l. Head-On Collisions with 2-Lane Alternatives (Risk Rating C)

The CRAW participants agreed that head-on collisions may be slightly more common on
the 2-lane alternatives compared to the 4-lane divided highway alternatives.

Audit Finding 15: If the No-Build Alternative is chosen as the preferred alternative there
may be a slightly higher risk of head-on collisions compared to the 4-lane alternatives.
alternative funding sources for mitigation measures such as centerline rumble strips,
enhanced markings and signage could be investigated.

3. 20N Crash Risks
a. Intersection Crashes at County TT and County D (Risk Rating E)
This signalized intersection has the highest intersection crash rate for the entire corridor.
Of 27 crashes that occurred at this intersection from 2007 to 2009, more than one half

involved injuries.

Audit Finding 16: If the 20N option is chosen as the preferred alternative for the
corridor, the design team may consider adding enhanced safety measures to a
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reconstructed signal or providing a roundabout at the County TT and County D
intersection to address the high crash rate.

b. GDT (Risk Rating C)

The audit team discussed the at-grade crossing of the GDT. During heavy periods of
traffic, sufficient crossing gaps from both directions of travel are rare. Long delays could
increase the chance of unsafe crossing behavior. Also, if a driver stops to allow a trail
user to cross, there could be in an increased risk of rear-end crashes. The 20N
alternative does not grade separate the crossing.

Audit Finding 17: If the 20N alternative is chosen as the preferred alternative
improvements to the GDT at-grade crossing such as enhanced markings and signage,
and construction of a center refuge area could be investigated.

C. Wisconsin & Southern Railroad Crossing (Risk Rating C)

An at-grade railroad crossing of the Wisconsin and Southern tracks exists near the GDT
north of County D. CRAW participants agreed that crashes involving trains are rare but
can be severe if they occur. The 20N alternative does not improve the crossing.

Audit Finding 18: If the 20N alternative is chosen as the preferred alternative,
improvements to the at-grade railroad crossing such as advance beacons and enhanced
signage and marking could be investigated.

d. Additional Intersection Turns Associated with County D—County X Route (Risk
Rating C)

The CRAW participants felt the alternatives using County D and County X to connect to
WIS 59 would have a higher risk of crashes because of the additional intersection turns
required. Southbound vehicles would make a left turn at County D, a right turn at
County X, and a left turn at WIS 59. Vehicles traveling the other direction would make a
right-left-right combination of turns. The Pebble Creek alignment alternatives eliminate
these three intersection turning movements.

Audit Finding 19: If the 20N alternative is chosen as the preferred alternative, the
additional turning movements associated with traveling along the bypass route may
increase the number of crashes compared to the Pebble Creek alignment alternatives.
Mitigation measures such as protected-only turning movement signal phasing could be
investigated.

e. Head-On Collisions with 2-Lane Alternatives (Risk Rating C)

The CRAW participants agreed that head-on collisions may be slightly more common on
the 2-lane alternatives compared to the 4-lane divided highway alternatives.
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Audit Finding 20: If the 20N alternative is chosen as the preferred alternative, there
may be a slightly higher risk of head-on collisions compared to the 4-lane alternatives.
Mitigation measures such as centerline rumble strips and enhanced markings and
signage could be investigated.

4. 2-TT2-DX Crash Risks
a. Intersection Crashes at County TT and County D (Risk Rating D)

This signalized intersection has the highest intersection crash rate for the entire corridor.
Of 27 crashes that occurred from 2007 to 2009, more than one half involved injuries.

Audit Finding 21: If the 2-TT2-DX option is chosen as the preferred alternative for the
corridor, the design team may consider adding enhanced safety measures to a
reconstructed signal or providing a roundabout at the County TT and County D
intersection to address the high crash rate.

b. Additional Intersection Turns Associated with County D—County X Route
(Risk Rating C)

The CRAW participants felt the alternatives using County D and County X to connect to
WIS 59 would have a higher risk of crashes because of the additional intersection turns
required. Southbound vehicles would make a left turn at County D, a right turn at
County X, and a left turn at WIS 59. Vehicles traveling the other direction would make a
right-left-right combination of turns. The Pebble Creek alignment alternatives eliminate
these three intersection turning movements.

Audit Finding 22: If the 2-TT2-DX alternative is chosen as the preferred alternative, the
additional turning movements associated with traveling along the bypass route may
increase the number of crashes compared to the Pebble Creek alignment alternatives.
Mitigation measures such as protected-only turning movement signal phasing could be
investigated.

C. Head-On Collisions with 2-Lane Alternatives (Risk Rating C)

The CRAW participants agreed that head-on collisions may be slightly more common on
the 2-lane alternatives compared to the 4-lane divided highway alternatives.

Audit Finding 23: If the 2-TT2-DX alternative is chosen as the preferred alternative,
there may be a slightly higher risk of head-on collisions compared to the 4-lane
alternatives. Mitigation measures such as centerline rumble strips, enhanced markings
and signage, or others could be investigated.
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5.

2-TT2-PC Crash Risks
a. Intersection Crashes at County TT and County D (Risk Rating D)

This signalized intersection has the highest intersection crash rate for the entire corridor.
Of 27 crashes that occurred at this intersection from 2007 to 2009, more than one half
involved injuries.

Audit Finding 24: If the 2-TT2-PC option is chosen as the preferred alternative for the
corridor, the design team may consider adding an improved signal or providing a
roundabout at the County TT and County D intersection to address the high crash rate.

b. Head-On Collisions with 2-Lane Alternatives (Risk Rating C)

The CRAW participants agreed that head-on collisions may be slightly more common on
the 2-lane alternatives compared to the 4-lane divided highway alternatives.

Audit Finding 25: If the 2-TT2-DX alternative is chosen as the preferred alternative,
there may be a slightly higher risk of head-on collisions compared to the 4-lane
alternatives. Mitigation measures such as centerline rumble strips, enhanced markings
and signage, or others could be investigated.

4-TT2-DX Crash Risks

a. Left Turns Out of Stop-Controlled Side Street Intersections (Risk Rating D)

The CRAW participants discussed this potential crash risk and future conditions with
2035 traffic volumes and the different bypass alternatives in place. Based on higher
traffic volumes with a 4-lane facility and increased conflict points, this was the only
category where the CRAW participants’ estimated Risk Rating is higher for a 4-lane
divided facility than for an improved 2-lane facility.

Audit Finding 26: Left turns out from stop-controlled side streets are often the most
problematic movement on a highway facility. If option 4-TT2-DX is the preferred
alternative, the design team could evaluate prohibiting this movement from certain
stop-controlled side streets and allowing downstream U-turns or other alternate means
to complete a left-out movement. This could be particularly important at intersections
where proximity to an adjacent signal or other concerns will preclude future signalization
or roundabout control.

b. Intersection Crashes at County TT and County D (Risk Rating D)
This signalized intersection has the highest intersection crash rate for the entire corridor.

Of 27 crashes that occurred at this intersection from 2007 to 2009, more than one half
involved injuries.
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Audit Finding 27: If the 4-TT2-DX option is chosen as the preferred alternative for the
corridor, the design team may consider adding an improved signal or providing a
roundabout at the County TT and County D intersection to address the high crash rate.

7. 4-TT2-PC Crash Risks

a. Left Turns Out of Stop-Controlled Side Street Intersections (Risk Rating D)

The CRAW participants spent considerable time discussing this potential crash risk and
future conditions with 2035 traffic volumes and the different bypass alternatives in place.
Based on higher traffic volumes with a 4-lane facility and increased conflict points, the
study team felt this was the only category where the Risk Rating would be higher for a
4-lane divided facility than for a 2-lane facility.

Audit Finding 28: Left turns out from stop-controlled side streets are often the most
problematic movement on a highway facility. If option 4-TT2-DX is the preferred
alternative, the design team could evaluate prohibiting this movement from certain
stop-controlled side streets and allowing downstream U-turns or other alternate means
to complete a left-out movement. This could be particularly important at intersections
where proximity to an adjacent signal or other concerns will preclude future signalization
or roundabout control.

b. Intersection Crashes at County TT and County D (Risk Rating D)

This signalized intersection has the highest intersection crash rate for the entire corridor.
Of 27 crashes that occurred at this intersection from 2007 to 2009, more than one half
involved injuries.

Audit Finding 29: If the 4-TT2-PC option is chosen as the preferred alternative for the
corridor, the design team may consider adding an improved reconstructed signal or
providing a roundabout at the County TT and County D intersection to address the high
crash rate.

D. HSM Predictive Method Results

According to the HSM 2010, “The Highway Safety Manual predictive method provides a quantitative
measure of expected average crash frequency under both existing and future conditions. This allows
proposed roadway conditions to be quantitatively assessed along with other considerations such as
community needs, capacity, delay, cost, right-of-way, and environmental considerations.”

For this study, Hi-Safe software was used to employ the Predictive Method procedures that are
documented in the HSM. It is important to note that the HSM and Hi-Safe software are new tools, and
as such, care should be taken in drawing conclusions based solely on the results. However, it is
reasonable to begin using these new tools combined with more traditional analysis and
decision-making tools to aid in the evaluation of alternatives.
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The direct output from the Hi-Safe software is shown in Appendix C along with detailed input and output
reports. The HSM methodology results in a total number of crashes based on the number of lanes, lane
widths, shoulder widths, and the number of access points. The result also appears to be very
dependent on the forecasted traffic volume under the different conditions. The WWB study contains
travel demand modeling for many combinations of improvements. In other words, there is not just a
single traffic forecast for the route. Rather, there are many scenarios depending on which alternatives
are selected.

For this reason, corridor crash rates were calculated from the Hi-Safe predicted number of crashes.
This allows for a relative comparison of the likelihood that crashes will occur with the different
alternatives. Crash rates are typically used in crash studies because they allow for comparison of
corridors that have different lengths and traffic volumes. Table 4 summarizes the crash frequency
output from Hi-Safe converted to crash rates.

On Existing Alignment Off Existing Alignment
2035 Average Crash Rate (crashes/HMVMT) 2035 Average Crash Rate (crashes/HMVMT)
Section 2035 Annual Length | Injury | Property 2035 Annual Length | Injury | Property
Alternative Weekday (mi) and | Damage Total Alternative Weekday (mi) and Damage Total
Traffic” Fatal Only Traffic” Fatal Only
NB 74 146 220
20N 20X ]
North i-Ei- Ez:( 18670° 166 67 137 204 2-TT2-PC 22,660 71 142 213
-112- ’ : 1.66
4-TT2-DX 4-TT2-DX .
4-TT2-PC 60 118 178 4-TT2-PC 26,660 64 122 187
NB 8 67 131 197
20N 15,070 1.96 51 104 155
Center 20N c .
2-TT2-DX 17,160 52 107 159 2-TT2-PC 17,160 210 40 88 128
4-TT2-PC 22,190° 34 72 106
NB 20.800° 520 73 147 220
20N ’ : 71 143 214 2-TT2-DX 24,500c 2.10 59 119 177
South 4-TT2-DX 27,000° 2.10 48 97 146
2-TT2-PC 14,()00C 1.20 48 108 157
4-TT2-PC 18,000C 1.20 40 88 128

NOTE: Rates should not be directly compared to existing crash rates on the corridor, or statewide averages

A Weighted AWDT used
B No Build Volumes used
C Build (with Bypass) Volumes used

Average Yearly Crash Rate = (# Crashes/# years*100,000,000)/(ADT*365*Length), Units = Crashes/Hundred Million Vehicle Miles Traveled (HMVMT)
Note: Crash Rate calculations Include Intersection Crashes

Table 5 HSM Predictive Method Equivalent Crash Rates (Updated September 2012)

The actual crash rates experienced on the corridor will vary from those predicted and may or may not
be close to these values. It is also important to note that these crash rates should not be compared
against existing crash rates or the statewide crash rates that WisDOT calculates each year. The rates
in Table 5 converted from the Hi-Safe software include predicted crashes on each leg of the
intersections, whereas the statewide rates typically are based on crashes along a specific route only
(they do not include crashes on the side-street approaches at intersections along the subject route).
Also, the actual number of crashes along a corridor is influenced by thousands of variables while the

Prepared by Strand Associates, Inc.® 20
R:\MAD\Documents\Reports\Archive\2012\WisDOT\WWB RSA (Revised 2012).1089.286.jsh.jul\Report\2011-08-01 RSA Report-Final.docx\10/3/2012



Wisconsin Department of Transportation West Waukesha Bypass Road Safety Audit

HSM considers only a handful. So, direct comparison against existing or historic rates is also not
appropriate. However, the HSM-based rates are a useful component for comparing the study
alternatives amongst one another.

In each of the three sections, the HSM predicts that the No-Build Alternative has the highest crash rate
as shown in Table 5. It also shows that for each alignment option, the 4-lane alternatives will have
lower crash rates than the 2-lane alternatives.

RSA SUMMARY

The following observations were made during the site visit. The land use is predominantly residential
except for a commercial land use hub located adjacent to the County TT and US 18 intersection.
Vehicular traffic congestion and queuing was apparent during the site visit, particularly during peak
travel times. Steady platoons of vehicles were observed along most of the corridor. Within the existing
2-lane section south of Madison Street several roadway elements are likely deficient. The shoulders
tend to be narrow, there are steep vertical curves and tight horizontal curves, the vision triangles at
some access points appear inadequate, and fixed objects exist within the roadway clear zone.
Pedestrian and bicycle activity along the corridor was minimal except on the GDT. At the trail crossing
long crossing delays experienced by trail users were observed.

The CRAW brought professionals together not directly involved in the project but familiar with the
corridor. After an introduction to the corridor and the ongoing environmental documentation, the group
discussed the purpose and goals of the workshop. The goals of the workshop included providing a
review of the existing corridor and proposed alternatives followed by a qualitative discussion that
resulted in a quantitative risk scoring of the No-Build and Build Alternatives. The risk scoring indicates
the CRAW participants thought the No-Build and 2-Lane On-Alignment Alternatives have a higher risk
of crashes than the higher Build Alternatives. The 2-Lane and 4-Lane Off-Alignment Alternatives scored
similarly.

The final analysis used the Predictive Method outlined in the HSM. Throughout the corridor, the HSM
predicts the No-Build Alternative will have the highest crash rate. It also indicates that for each
alignment option, the 4-Lane Alternatives will have lower crash rates than the 2-Lane Alternatives.

Prepared by Strand Associates, Inc.® 21
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APPENDIX A
SITE VISIT PHOTOLOG
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APPENDIX B
CRASH RISK ASSESSMENT WORKSHOP




West Waukesha Bypass - Design Road Safety Audit
Summary of Crash Risk Assessment Workshop Findings held June 23, 2011
July 6, 2011, Strand Associates, Inc.

CARS No Build (2NB) 2-Ln On-Alignment (20N) 2-Ln Off-Alignment (2-TT2-DX) 2-Ln Off-Alignment (2-TT2-PC)  }-Ln County D to County X (4-TT2-D; 4-Ln Pebble Creek (4-TT2-PC)

Existing Concerns Freq Sever Risk Score Freq Sever Risk Score Freq Sever Risk Score | Freq Sever Risk Score | Freq Sever Risk Score
Poor shoulders (no shoulders in many locations) occ HIGH 16.49 RARE  MOD A 0.22 | RARE  MOD A 0.22 | RARE  MOD A 0.22 RARE  MOD A 0.22 RARE  MOD A 0.22
Roadside hazards (objects in clear zones) are an issue occ HIGH 16.49 INF HIGH C 6.51 INF HIGH C 6.51 INF HIGH C 6.51 INF HIGH C 6.51 INF HIGH C 6.51
Left-turns out of driveways RARE  HIGH B 291 RARE  HIGH B 291 RARE  HIGH B 291 RARE  HIGH B 291 RARE  HIGH B 291 RARE  HIGH B 2.91
Left-turns out of two-way stop controlled intersections occ HIGH 16.49 INF HIGH C 6.51 INF HIGH C 6.51 INF HIGH C 6.51 occ HIGH 16.49 occ HIGH 16.49

US 18 to I-94: Speed limits altered north and south of Northview - 35 mph north, 45 mph

A . INF HIGH c 6.51 INF HIGH c 6.51 INF HIGH € 6.51 INF HIGH € 6.51 INF HIGH € 6.51 INF HIGH € 6.51
south. Design allows 55 mph. Carryover from north section to south.
County TT & Rolling Ridge - heavy SB traffic. Has been mention of moving signal south to
. INF Low A 0.22 INF Low A 0.22 INF Low A 0.22 INF Low A 0.22 INF Low A 0.22 INF Low A 0.22
Woodridge.
4 o i q N e INF MOD B 291 RARE  MOD A 0.22 RARE  MOD A 0.22 RARE  MOD A 0.22 RARE  MOD A 0.22 RARE  MOD A 0.22
Profile at Northview is a concern (assumes permanent signal installed, profile fixed)
County TT & Coldwater Intersection is a concern - particularly with additional growth
. . N INF HIGH C 6.51 INF HIGH C 6.51 INF HIGH C 6.51 INF HIGH C 6.51 INF HIGH C 6.51 INF HIGH C 6.51
anticipated. Warrants should be investigated.
County TT & Gas Station/Sent ill b in the future - d ch i
.oun Y A aicn Eeptisccesiibsalonce it epnavnesdichana sl occ MOD € 6.51 occ MOD € 6.51 occ MOD € 6.51 occ MOD € 6.51 occ MOD € 6.51 occ MOD € 6.51
intersection control
US 18 & County TT signal - two phase signal results in a lot of delay for left turns. May
occ HIGH 16.49 INF HIGH C 6.51 INF HIGH C 6.51 INF HIGH C 6.51 INF HIGH C 6.51 INF HIGH C 6.51

warrant reinvestigation of protected left-turns
Substandard Vertical Profile (south of US 18) FREQ  HIGH E 36.76 INF MOD B 291 INF MOD B 291 INF MOD B 291 INF MOD B 291 INF MOD B 291
Pavement in Poor Shape: South of Madison, Pavement in souhbound lanes is poor, repaved

often due to constant settlement INF HIGH [o 6.51 RARE  MOD A 0.22 RARE  MOD A 0.22 RARE  MOD A 0.22 RARE  MOD A 0.22 RARE  MOD A 0.22
Christian Academy is major concern RARE  HIGH B 291 RARE  HIGH B 291 - - - 0 - - - 0 - - - 0 - - - 0
MacArthur Sight Distance occ HIGH 16.49 RARE  HIGH B 291 RARE  HIGH B 291 RARE  HIGH B 291 RARE  HIGH B 291 RARE  HIGH B 291
Glaciel Drumlin Trail Crossing - drivers don't yield RARE EXT (© 6.51 RARE EXT (© 6.51 - ° - 0 ° ° - 0 ° ° - 0 ° ° - 0
At-Grade Railroad Crossing RARE EXT C 6.51 RARE EXT C 6.51 - = - 0 = = - 0 = = - 0 = = - 0
Green Lane Sight Distance INF HIGH (g 6.51 RARE  HIGH B 291 RARE  MOD A 0.22 RARE  MOD A 0.22 RARE  MOD A 0.22 RARE  MOD A 0.22
fa?int;vrl:; County D - County would likely need to make improvements if bypass project | oo ey ¢ 3676 | FREQ HIGH E | 3676 | 0CC  HIGH 1649 | OCC  HIGH 1649 | OCC  HIGH 1649 | OcC  HIGH 16.49
;r;::tsi::arage crcevplelereagiisbyoainavienuich s RERLRba RARE  HIGH B 291 RARE HIGH B 291 RARE HIGH B 291 RARE HIGH B 291 RARE HIGH B 291 RARE HIGH B 291
LefF-R|ght-Left . Of County D to County X alternative may increase crash risks. SBL to WIS oce MOD ¢ 651 oce MOD ¢ 651 oce MOD ¢ 651 _ _ : o oce MOD ¢ 651 _ _ : o
59 is problematic.
Head-on collisions - risk associated with two-lane alternatives INF HIGH © 6.51 OCC  HIGH 16.49 | OCC  HIGH 16.49 | OCC  HIGH 16.49 | RARE _ HIGH B 2.91 | RARE _ HIGH B 291
South of US 18, cross streets don't have sufficient radii to accommodate trucks RARE  MOD A 0.22 ) ) ° 0 ) ) ° 0 ) ) - 0 ) ) ° 0 ) ) ° 0
Approach to County D/Sunset intersection (grade) is an issue for heavy vehicles. Also at
Madison Street. INF MOD B 2.91 RARE  MOD A 0.22 RARE  MOD A 0.22 RARE  MOD A 0.22 RARE  MOD A 0.22 RARE  MOD A 0.22
US 18 is truck route - but it's difficult for OS/OW loads to travel through downtown
. - - - 0 RARE  MOD A 0.22 RARE  MOD A 0.22 RARE  MOD A 0.22 RARE  MOD A 0.22 RARE  MOD A 0.22
Waukesha. Future bypass would be heavily used.
Significant problems at GDT crossing RARE EXT C 6.51 RARE EXT C 6.51 - - - 0 - - - 0 - - - 0 - - - 0
Probably not a lot of cyclists due to existing facility RARE EXT C 6.51 RARE EXT C 6.51 RARE EXT C 6.51 RARE EXT C 6.51 RARE EXT C 6.51 RARE EXT C 6.51
Driveway/street crossings of proposed multi-use path RARE EXT 5 6.51 RARE EXT (5 6.51 RARE EXT (5 6.51 RARE EXT (5 6.51 RARE EXT (5 6.51 RARE EXT (5 6.51
. . . . " " N RARE EXT C 6.51 RARE EXT C 6.51 RARE EXT C 6.51 RARE EXT C 6.51 RARE EXT C 6.51 RARE EXT C 6.51
Residents feel it's safe for children crossing to elementary school at Rolling Ridge signal.
[sCoRE FNB| 256 | 20N| 157 | 20X [ 111 | 2PC[ 105 | 4DX| 108 | 4pc| 101 |
Academy not on County TT with off-alignment option Note: Scoring assigns A= 0.22
Off-alignment grade separates trail crossing and RR B= 291
Green Lane no longer on mainline with off-alignment alternatives C= 6.51
County TT & County D - improvements not shown for on-alignment, shown for off-
alignment D= 16.49
Risk associated with on-alignment route (through 3 intersections) vs. off-alignment which
makes bypass the through route E= 36.76
F= 62.00
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West Waukesha Bypass Design Road Safety Audit
Car Concerns from Workshop Findings
July 6, 2011, Strand Associates, Inc.

CARS

Existing Concerns

Poor shoulders (no shoulders in many locations)

Roadside hazards (objects in clear zones) are an issue

Left-turns out of driveways

Left-turns out of two-way stop controlled intersections

US 18 to I-94: Speed limits altered north and south of Northview - 35 mph north, 45 mph
south. Design allows 55 mph. Carryover from north section to south.

County TT & Rolling Ridge - heavy SB traffic. Has been mention of moving signal south to
Woodridge.

Profile at Northview is a concern (assumes permanent signal installed, profile fixed)
County TT & Coldwater Intersection is a concern - particularly with additional growth
anticipated. Warrants should be investigated.

County TT & Gas Station/Sentry access will be a concern in the future - may need change in
intersection control

US 18 & County TT signal - two phase signal results in a lot of delay for left turns. May
warrant reinvestigation of protected left-turns

Substandard Vertical Profile (south of US 18)

Pavement in Poor Shape: South of Madison, Pavement in southbound lanes is poor,
repaved often due to constant settlement

Christian Academy area is a major concern

MacArthur Sight Distance

Glacial Drumlin Trail Crossing - drivers don't yield

At-Grade Railroad Crossing

Green Lane Sight Distance

County TT & County D - County would likely need to make improvements if bypass project
falls through

Transit Garage on County D @ Badger - future bypass may require signal/RAB at that
location.

Left-Right-Left . . . Of County D to County X alternative may increase crash risks. SBL to WIS
59 is problematic.

Future Concerns
Head-on collisions - risk associated with two-lane alternatives

No Build 2-Ln On-Alignment 2-Ln Off-Alignment 4-Ln On-Alignment 4-Ln Off-Alignment
Freq  Sever Risk Freq  Sever Risk Freq  Sever Risk Freq  Sever Risk Freq  Sever Risk
OCC  HIGH RARE  MOD A RARE  MOD A RARE  MOD A RARE  MOD A
0occ HIGH INF HIGH (o INF HIGH C INF HIGH (o INF HIGH C
RARE  HIGH B RARE  HIGH B RARE  HIGH B RARE  HIGH B RARE  HIGH B
occ HIGH RARE HIGH B RARE HIGH B OoccC HIGH occ HIGH
INF HIGH C INF HIGH (o INF HIGH C INF HIGH C INF HIGH C
INF LOW A INF LOW A INF LOW A INF LOW A INF LOW A
INF MOD B RARE MOD A RARE MOD A RARE MOD A RARE MOD A
INF HIGH C INF HIGH Cc INF HIGH C INF HIGH (o INF HIGH C
ocC  MOD (o occ MOD (o ocC  MOD (o occ MOD (o occ  MOoD (o
0ocCc HIGH INF HIGH Cc INF HIGH C INF HIGH (o INF HIGH C
FREQ  HIGH E INF MOD B INF MOD B INF MOD B INF MOD B
INF HIGH C RARE  MOD A RARE  MOD A RARE  MOD A RARE  MOD A
RARE HIGH B RARE HIGH B - - - - - -
OCC  HIGH RARE  HIGH B RARE  HIGH B RARE  HIGH B RARE  HIGH B
RARE EXT C RARE EXT (o - - - - - -
RARE EXT C RARE EXT c RARE EXT (o - - - -
INF HIGH C RARE HIGH B RARE HIGH B RARE MOD A RARE MOD A
FREQ HIGH E FREQ HIGH E 0ocCcC HIGH OcC HIGH occ HIGH
RARE HIGH B RARE HIGH B RARE HIGH B RARE HIGH B RARE HIGH B
- - ocC  MOD C - - ocC  MOD (o - -
INF HIGH C INF HIGH C INF HIGH C RARE  HIGH B RARE  HIGH B

Notes:

County TT & County D - improvements not shown for on-alignment, shown for off-
alignment

Risk associated with on-alignment route (through 3 intersections) vs. off-alignment which
makes bypass the through route

Academy not on County TT with off-alignment option

2-lane off-alignment grade separates trail crossing

Green Lane no longer on mainline with off-alignment alternatives
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West Waukesha Bypass Design Road Safety Audit
Truck Concerns from Workshop Findings
July 6, 2011, Strand Associates, Inc.

TRUCKS No Build 2-Ln On-Alignment 2-Ln Off-Alignment 4-Ln On-Alignment 4-Ln Off-Alignment
Existing Concerns Freq  Sever Risk Freq  Sever Risk Freq  Sever Risk Freq  Sever Risk Freq  Sever Risk
South of US 18, cross streets don't have sufficient radii to accommodate trucks RARE MOD A - - - - - - - -
Approach to County D/Sunset intersection (grade) is an issue for heavy vehicles. Also at
. INF MOD B RARE  MOD A RARE  MOD A RARE  MOD A RARE  MOD A
Madison Street.
Future Concerns
US 18 is truck route - but it's difficult for OS/OW loads to travel through downtown
. - - RARE  MOD A RARE  MOD A RARE  MOD A RARE  MOD A
Waukesha. Future bypass would be heavily used.
Bicycle Concerns from Workshop Findings
BICYCLES No Build 2-Ln On-Alignment 2-Ln Off-Alignment 4-Ln On-Alignment 4-Ln Off-Alignment
Existing Concerns Freq  Sever Risk Freq  Sever Risk Freq  Sever Risk Freq  Sever Risk Freq  Sever Risk
Significant problems at GDT crossing RARE EXT C RARE EXT C = = - - - -
Probably not a lot of cyclists due to existing facility RARE EXT C RARE EXT (o RARE EXT C RARE EXT C RARE EXT C
Future Concerns
Driveway/street crossings of proposed multi-use path RARE EXT C RARE EXT C RARE EXT C RARE EXT C RARE EXT C
Two-lane off-alignment grade separates
Pedestrian Concerns from Workshop Findings
PEDESTRIANS No Build 2-Ln On-Alignment 2-Ln Off-Alignment 4-Ln On-Alignment 4-Ln Off-Alignment
Existing Concerns Freq  Sever Risk Freq  Sever Risk Freq  Sever Risk Freq  Sever Risk Freq  Sever Risk
C C C C C
Residents feel it's unsafe for children crossing to elementary school at Rolling Ridge signal. RARE ExT RARE EXT RARE ExT RARE EXT RARE ExT
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West Waukesha Bypass - Design Road Safety Audit
Workshop Findings
July 6, 2011, Strand Associates, Inc.

CRASH RISK ASSESSMENT WORKSHOP FINDINGS (JUNE 23, 2011)

No Build

Considering future neighborhood/school/sports complex land uses, no build is less favorable for peds and bikes.
Vertical profile is a concern

Intersection crashes at County TT & County D need to be addressed

No shoulders along County TT south of Madison Street

Trees and other objects near roadway are a problem

Left-turns on to County TT are difficult

Left-turns at US 18 signal can be a problem

Sight distance from many side roads is inadequate

Existing pavement is in poor shape in some locations

The Glacial Drumlin Trail crossing is a concern

The railroad crossing is a problem

The indirect route following County D and County X to connect to WIS 59 may cause more intersection crashes

Two-Lane on-alignment/off-alignment

Should consider improving US 18 (east-west) at County TT

Will Badger be signalized?

Verify improvements at County D/County TT add sufficient capacity

Improve northview (permanent signal, profile, etc.)

Investigate warrants at Coldwater

Consider prohibiting left-out from Sentry/Gas Station, allowing u-turn at US 18 signal, accommodating u-turn at Coldwater (may require widening)
Minimize access points

Off-alignment provides better opportunity to limit direct access

Consider treatments needed for off-street multi-use path at driveways and intersections including special signage, blankout signs, etc.
Consistent bike/ped facilities

Ped/Bike crossings should include median refuge (mid-block, stop-control and signalized)

Pebble Creek alignment far west intersection with County D option - soften sharp curves or provide signage for curves approaching signal
Two-lane on-alignment - provide left-turn lanes on County D at Badger & adjacent intersection to avoid confusion over lane usage
Provide neutral or positive left-turn lanes

Improve proposed throat depth at Kame Terrace

Consider providing corridor & unsignalized intersection lighting

Consider high-visibility pedestrian crossing signs, etc., at Rolling Ridge

Four-Lane on-/off-alignment

Should consider improving US 18 (east-west) at County TT

Will Badger be signalized?

Investigate warrants at Coldwater

Consider prohibiting left-out from Sentry/Gas Station, allowing u-turn at US 18 signal, accommodating u-turn at Coldwater (may require widening)
Minimize access points

Consider prohibiting left-out from sidestreets and allowing u-turn/j-turn configuration

Consider treatments needed for off-street multi-use path at driveways and intersections including special signage, blankout signs, etc.
Consistent bike/ped facilities

Ped/Bike crossings should include median refuge (mid-block, stop-control and signalized)

North section - need to clean up vision triangles on west side in areas where ROW is already purchased.

Pebble Creek alignment far west intersection with County D option - soften sharp curves or provide signage for curves approaching signal
Provide neutral or positive left-turn lanes

Provide monotubes at signalized intersections

Improve proposed throat depth at Kame Terrace

Consider providing corridor & unsignalized intersection lighting

Consider high-visibility pedestrian crossing signs, etc., at Rolling Ridge

Other Concerns
Design team should coordinate with the City of Waukesha to determine solutions for pedestrian concerns at Rolling Ridge
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West Waukesha Bypass - Design Road Safety Audit
Workshop Notes
July 6, 2011, Strand Associates, Inc.

Cars:
US 18 to County D: Scary section of road. No build or on-alignment rebuild would require a lot of
changes.

Responding to crash/incident SB south of Madison Street ; "taking your life in your hands"

Fatality at US 18 & Meadowbrook(County TT) ~2005, 2006.

US 18 & County TT needs capacity, other improvements. If bypass doesn't happen, HSIP
improvements are likely.

Managing accidents is "problematic to nightmarish". Crash that would typically require 1-2 squads
will require 3-4.

County D from County TT to County X - corridor not major concern, intersections are where crashes
occur.

County D and County X: If County D to X is selected, concerns regarding EBR and NBL volumes.
Enforcement - locations to sit. North of US 18 it's not a problem. South of US 18 its really
enforcement by presence.

South of US 18 - speeds are lower due to hazardous alignment/no shoulders/objects near roadway.
People don't tend to slow down as much in inclement weather - results in higher crashes. Nowhere
to go in slippery weather.

If four-lane is selected, a uniform speed limit should be posted.

Future Car Concerns

Future four-lane may encourage higher speed due to wide section, shoulders, etc. Consider altering
cross section? Maybe only where driveways exist?

WIS 59 the 85th percentile speed is 55 mph. Enforcement confirms higher speeds on WIS 59.
Cleveland & Pearl are on 5% list.

East portion of WIS 59 - fully access controlled, only public street intersections.

Consider consistent cross-section with curb & gutter inside and outside from US 18 to the north.
Could bypass draw higher volumes to County TT and therefore increase congestion in the 1-94 EB
weave between County SS and County TT?

Trucks:

Existing County TT sees quite a bit of truck traffic. County D & County TT frequently knocking signals
down until radius was improved recently.

Future Truck Concerns

More direct alternatives (Pebble Creek) may actually attract additional truck traffic compared to
County D - County X alts.

Bypass in general may attract trucks traveling between 1-94 and communities to the South/West of
Waukesha

** Look at truck %'s for existing and future facility

Current OS/OW route is WIS 59 to east bypass - some routes may use west bypass

** Designers must coordinate with State OS/OW routes

Bikes:

Sunset Park used as trailhead GDT

Future Bike Concerns

Should have consistent facilities on E/W side of road

Pedestrians:

Future Pedestrian Concerns

Ped crossings E-W at Northview Road and other public streets

Should have consistent facilities on each side of the road

All crossings should be designed to accommodate peds within medians
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APPENDIX C
HISAFE INPUT AND OUTPUT




Waukesha Bypass DRSA - HiSafe Crash Frequency Summary
July 27, 2011

Page 1 of 2

Alternatives List
NB Future No Build, two-lanes

20N

On-Alignment, two-lanes

2-TT2-DX  County D to County X Alignment, two-lanes
4-TT2-DX  County D to County X Alignment, four-lanes
2-TT2-PC West Pebble Creek Alignment, two-lanes
4-TT2-PC West Pebble Creek Alignment, four-lanes
On Existing Alignment Off Existing Alignment
2035 Average Crash Frequency (crashes/year) 2035 Average Crash Frequency (crashes/year)
. 2035 Annual . Property 2035 Annual . Property
Section . Injury . Injury
Alternative Weekday o Fatol Damage Total Alternative Weekday d Fatal Damage Total
and Fata and Fata
Traffic” Only Traffic” Only
NB 8.33 16.55 24.88 --- - - - ---
20N 2DX
2-TT2-DX 7.61 15.45 23.06 ¢ 9.74 19.52 29.26
North 20,000° 2-TT2-PC 26,000
2-TT2-PC
4-TT2-DX 4-TT2-DX c
4-TT2-PC 6.76 13.33 20.09 4-TT2-PC 30,000 10.39 19.77 30.15
NB 16.000° 7.20 14.07 21.26 --- --- --- --- ---
20N ! 5.49 11.23 16.72 --- --- --- --- ---
20N
Center > TT2.DX 18,000 6.41 13.14 19.55 2-TT2-PC 18,000 5.27 11.56 16.83
4-TT2-PC 23,500° 5.71 12.26 17.97
NB 18.000° 12.16 24.59 36.75
20N ’ 11.83 23.95 35.78 2-TT2-DX 18,000° 11.01 22.26 33.27
South 4-TT2-DX 18,000° 9.99 20.11 30.13
--- --- --- --- --- 2-TT2-PC 14,000C 3.01 6.63 9.64
4-TT2-PC 18,000° 3.16 6.92 10.08

NOTE: Frequency should not be directly compared to existing number of crashes per year on the corridor

A
B
C

Maximum AWDT used
No Build Volumes used

Build (with Bypass) Volumes used

Crash Frequency = # Crashes/# years
Note: Crash Frequency calculations Include Intersection Crashes
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Waukesha Bypass DRSA - HiSafe Crash Rate Summary
July 27, 2011

Alternatives List

Page 2 of 2

NB Future No Build, two-lanes
20N On-Alignment, two-lanes
2-TT2-DX  County D to County X Alignment, two-lanes
4-TT2-DX  County D to County X Alignment, four-lanes
2-TT2-PC  West Pebble Creek Alignment, two-lanes
4-TT2-PC West Pebble Creek Alignment, four-lanes
On Existing Alignment Off Existing Alignment
2035 Average Crash Rate (crashes/HMVMT) 2035 Average Crash Rate (crashes/HMVMT)
Section 2035 Annual Length | Injury | Property 2035 Annual Length | Injury | Property
Alternative Weekday (mi) and Damage Total Alternative Weekday (mi) and Damage Total
TrafficA Fatal Only TrafficA Fatal Only
NB 74 146 220 - - --- --- - ---
20N
2-TT2-DX B 67 137 204 2DX 22,660C 71 142 213
North 2-TT2-PC 18,670 1.66 2-TT2-PC 166
4-TT2-DX 4-TT2-DX c
4-TT2-PC 60 118 178 4-TT2-PC 26,660 64 122 187
NB 15 070° 67 131 197 --- ---
contor - 196 |—21 104 155
C C
2-TT2-DX 17,160 52 107 159 2-TT2-PC 17,160 210 40 88 128
4-TT2-PC 22,190° 34 72 106
NB . 73 147 220
20,800 2.20 3
20N 71 143 214 2-TT2-DX 20,800 2.10 69 140 209
South --- 4-TT2-DX 20,800° 2.10 63 126 189
--- 2-TT2-PC 14,000° 1.20 49 108 157
--- --- --- 4-TT2-PC 18,000° 1.20 40 88 128

NOTE: Rates should not be directly compared to existing crash rates on the corridor, or statewide averages

A
B
c

Average Yearly Crash Rate = (# Crashes/# years*100,000,000)/(ADT*365*Length), Units = Crashes/Hundred Million Vehicle Miles Traveled (HMVMT)

Weighted AWDT used
No Build Volumes used
Build (with Bypass) Volumes used

Note: Crash Rate calculations Include Intersection Crashes
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Waukesha Bypass DRSA - Weighted ADT Calcs for Crash Rates

Updated September 11, 2012

Segment Length (mi) Average Annual Weekday Traffic (AWDT)
Segment No Build Bypass No Build 2-Lane Bypass 4-Lane (Bypass)
Rolling Ridge to Woodridge 0.11 0.11 Weighted Weighted Weighted
Woodridge to Lancaster 0.29 0.55 0.29 0.55 18,000 24,000 28,000
Lancaster to Northview 0.15 0.15
Northview to Cold Water Creek 0.67 0.67 18,670 22,660 26,660
Cold Water Creek to Sentry Entrance 0.32 1.11 0.32 1.11 19,000 22,000 26,000
Sentry Entrance to US 18 0.12 0.12
Segment Length (mi) Average Annual Weekday Traffic (AWDT)
Segment No Build Bypass No Build 2-Lane Bypass 4-Lane (Bypass)
US 18 to Fiddlers Creek 0.15 0.15 Weighted Weighted Weighted
Fiddler's Creek to Kisdon Hill 0.21 0.53 0.21 0.53 16,000 18,000 23,500
Kisdon Hill to Madison 0.17 0.17
Madison to Merril Hills 0.33 0.66
Merril Hills to Kame 0.31
Kame to Shananagi 0.22 1.23 1.37 15,000 15,070 17,000 17,160 22,000 22,150
Shananagi to Road 0.24 0.71
Road to MacArthur 0.13
MacArthur to Glacial Drumlin Trail 0.20 0.20 0.20 0.20 13,000 16,000 20,000
Segment Length (mi) Average Annual Weekday Traffic (AWDT)
Segment No Build Bypass No Build 2 Lane D to X Bypass 4 Lane D to X Bypass 2-Lane Pebble Bypass 4-Lane (Bypass)
Glacial Drumlin Trail to Green 0.14 032 DtoX Pebble 13,000 Weighted Dto X Weighted Dto X Weighted
Green to Sunset 0.18 105 19,000 22,000
Sunset to Badger 0.73
Badger to Ridge View 0.05 1.10 18,000 14,000 18,000
Ridgeview to Genesee Rd 0.32 1.20 20,800 24,500 27,000
Genessee to N. Frontage 0.15 1.05 30,000 32,000
N. Frontage to S. Frontage 0.25 0.68 29,000
S. Frontage to Wis 59 0.28

S:\MAD\1000--1099\1089\286\Data\HiSafe\FINAL Waukesha Bypass DRSA Summary Tables-Report Edit 9-11-2012.xlsx




Waukesha Bypass DRSA - HiSafe Road Side Fixed Objects Calculations

July 6, 2011
Note: Fixed objects data were Object L.|s‘.t
: . L up Utility Pole
determined using a combination of
Google Earth and Photologs from June § Tree.
2011 Cont C.ontmuous
FH Fire Hydrant
North Section (Rolling Ridge to US 18)
Segment . Longitudinal Distance to Fixed Object Average
Segment Length (mi) Object Distance (ft) Number Traveled way (ft) density Distance
Rolling Ridge to Woodridge 0.11
upP 1 6
upP 1 10
upP 1 10
upP 1 6
upP 1 6
35 6 __
Woodridge to Lancaster 0.29
upP 1 15
upP 1 15
upP 1 15
upP 1 15
upP 1 10
upP 1 15
upP 1 10
upP 1 11
26 133
Lancaster to Northview 0.15
Tree 1 27
Tree 1 29
upP 1 10
upP 1 5
287 178
Northview to Cold Water Creek 0.67
Tree 1 27
e L5 ____ 270 __
Cold Water Creek to Sentry Entrance 0.32
e Lo ____300 __
Sentry Entrance to US 18 0.12



Waukesha Bypass DRSA - HiSafe Road Side Fixed Objects Calculations

July 6, 2011
Note: Fixed objects data were Object L_Is_'t
. . L up Utility Pole
determined using a combination of Tree
Google Earth and Photologs from June .
2011 Cont Continuous
FH Fire Hydrant
Center Section (US 18 to Glacial Drumlin Trail)
Segment . Longitudinal Distance to . Fixed Object Average
Segment Length (mi) Object Distance (ft) Number Traveled way (ft) #* Distance density Distance
US 18 to Fiddlers Creek 0.15 up 1 15
up 1 15
up 1 15
up 1 8
O v AN 133 __
Fiddlers Creek to Kisdon Hill 0.21 UP+trees 1 6 6
3 Trees 1 16 16
UP+trees 1 7 7
Cont 750' 11 10 110
FH+trees 1 11 11
Trees 1 15 15
FH 1 14 14
upP 1 14 14
up 1 20 20
.1 S 2 __
Kisdon Hill to Madison 0.17 up 1 23 23
Tree 1 30 30
UP+trees 1 10 10
Cont 300' 4 12 48
Tree 1 17 17
Y 1/ S 160 __
Madison to Merril Hills 0.33
sb 2 Trees 1 24 24
Tree 1 10 10
Tree 1 7 7
Trees 390 6 9 54
nb UP+trees 1 8 8
up 1 8 8
UP+trees 1 8 8
Ups+Trees 300 4 10 40
UP+Tree 1 8 8
up 1 8 8
upP 1 8 8
up 1 8 8
Y -1 %6 __
Merril Hills to Kame 0.31
sb Tree 1 6 6
Tree 1 15 15
Tree 1 10 10
Trees 310 4 14 56
nb up 1 8 8
up 1 8 8
UpP 1 8 8
up 1 8 8
upP 1 8 8
up 1 8 8
up 1 8 8
up 1 8 8
Tree 1 14 14

51.6 103



Waukesha Bypass DRSA - HiSafe Road Side Fixed Objects Calculations

July 6, 2011
Note: Fixed objects data were Object L_Is_'t
. . L up Utility Pole
determined using a combination of Tree
Google Earth and Photologs from June .
2011 Cont Continuous
FH Fire Hydrant
Center Section (US 18 to Glacial Drumlin Trail)
Segment . Longitudinal Distance to . Fixed Object Average
Segment Length (mi) Object Distance (ft) Number Traveled way (ft) #* Distance density Distance
Kame to Shananagi 0.22
sb 2 Trees 1 10 10
2 Trees 1 10 10
Tree 1 12 12
Tree 1 15 15
nb upP 1 15 15
UP+Trees 560 8 8 64
2 Trees 1 8 8
upP 1 8 8
0882 2
Shananagi to Road 0.24
sb Trees 350 5 15 75
Tree 1 17 17
upP 1 10 10
up 1 10 10
upP 1 10 10
nb up 1 10 10
upP 1 10 10
UP+Trees 240 3 9 27
Trees 1 15 15
UpP 1 21 21
UP+Trees 240 3 10 30
O ) S 124 __
Road to MacArthur 0.13
sb up 1 11 11
upP 1 11 11
uUpP 1 11 11
upP 1 11 11
nb UP's Trees 620 9 10 90
o e e 000 ____ 03 __
MacArthur to Glacial Drumlin Trail 0.2
sb upP 1 12 12
uUpP 1 12 12
upP 1 12 12
Wall 160 2 20 40
nb
Tree 1 30 30
Trees 330 5 7 35



Waukesha Bypass DRSA - HiSafe Road Side Fixed Objects Calculations

July 6,2011
Object List
Note: Fixed objects data were lec AIS,
. . L Utility Pole
determined using a combination Tree
of Google Earth and Photologs .
Cont Continuous
from June 2011 i
FH Fire Hydrant

South Section (Glacial Drumlin Trail to WIS 59 via County X)

Segment . Longitudinal Number of Distance to ) Fixed Object Average
Segment . Object . ) # * Distance . .
Length (mi) Distance (ft) Objects Traveled way (ft) density Distance
Glacial Drumlin Trail to Green 0.14
sb Trees 1 10 10
Tree 1 15 15
Trees 1 16 16
nb up 1 4 4
Tree 1 10 10
Tree 1 10 10
Tree 1 10 10
50.0 10.7
‘Green to County D/Sunset  ( < -2
sb Tree 1 7 7
Trees 1 13 13
Tree 1 20 20
Tree 1 8 8
Tree 1 9 9
Tree 1 23 23
nb upP 1 9 9
Tree 1 9 9
Tree 1 10 10
Tree 1 25 25
UP+Trees 1 8 8
up 1 11 11
upP 1 11 11
S - - S 125 __
County TT to Badger 0.73
sb Trees 2180' 31 20 620
up 1 22 22
up 1 23 23
up 1 23 23
up 1 23 23
up 1 18 18
up 1 14 14
up 1 16 16
nb Trees 660’ 9 20 180
64.4 20.0
‘Badger to Ridge Road __ ( 005 T TTTTTTTTTTTTTTTTT T r T
sb upP 1 16 16
up 1 16 16
40.0 16.0
Ridge Road to County X ( 032 T TTTTTTTTTTTTTTTT T memm e
sb upP 1 25 25
Tree 1 20 20
nb upP 1 30 30
up 1 20 20
upP 1 17 17
R 24 __
County X to N. Frontage 0.15
O SO 00 __
N. Frontage to Ridge Road 0.25
R S 00 __
Ridge Road to Wis 59 0.28
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Analysis Summary Analysis Summary
North Section 004.hsmx - No Build 7/6/2011

. __________________________________________________________________________________________________________________________________________________________________________________________________|
General Information

Analyst Matt Tronnes Analysis Name No Build Analysis Date 6/28/2011 1:58 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway

Region/Area SE Region Jurisdiction

Analysis Summary Results

Predicted Crash Frequency

Collision Type Fatal and Injury Property Damage Only Total
Total Predicted Crashes (entire study period) 8.33 16.55 24.88
Total Predicted Crashes (crashes/year) 8.33 16.55 24.88
County TT/Rolling Ridge Drive 1.02 1.88 2.89
Total Predicted Crashes (crashes/year) 1.02 1.88 2.89
Rolling Ridge to Woodridge 0.1 0.27 0.38
Total Predicted Crashes (crashes/year) 0.1 0.27 0.38
County TT/Woodridge Lane 0.78 1.17 1.95
Total Predicted Crashes (crashes/year) 0.78 1.17 1.95
Woodridge to Lancaster 0.41 1.08 1.49
Total Predicted Crashes (crashes/year) 0.41 1.08 1.49
County TT/Lancaster Drive 0.73 1.1 1.83
Total Predicted Crashes (crashes/year) 0.73 1.1 1.83
Lancaster to Northview 0.27 0.70 0.97
Total Predicted Crashes (crashes/year) 0.27 0.70 0.97
County TT/Northview Road 1.37 273 4.09
Total Predicted Crashes (crashes/year) 1.37 2.73 4.09

HISAFE v1.0 10f2



Analysis Summary

Analysis Summary

North Section 004.hsmx - No Build 7/6/2011
Analysis Summary Results
Predicted Crash Frequency
Collision Type Fatal and Injury Property Damage Only Total
Northview to Cold Water Creek 0.94 2.48 3.42
Total Predicted Crashes (crashes/year) 0.94 2.48 3.42
County TT/Cold Water Creek Drive 0.49 0.73 1.23
Total Predicted Crashes (crashes/year) 0.49 0.73 1.23
Cold Water Creek to Sentry Entrance 0.40 1.06 1.47
Total Predicted Crashes (crashes/year) 0.40 1.06 1.47
County TT/Sentry Entrance 0.69 0.96 1.65
Total Predicted Crashes (crashes/year) 0.69 0.96 1.65
Sentry Entrance to US 18 0.13 0.35 0.49
Total Predicted Crashes (crashes/year) 0.13 0.35 0.49
County TT/US 18 1.01 2.02 3.03
Total Predicted Crashes (crashes/year) 1.01 2.02 3.03
HISAFE v1.0 20f2



Analysis Summary Analysis Summary
North Section 003.hsmx - Two-Lane full reconstruction 7/8/2011

. __________________________________________________________________________________________________________________________________________________________________________________________________|
General Information

Analyst Matt Tronnes Analysis Name Two-Lane full reconstruction Analysis Date 6/24/2011 2:08 PM

Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section - 2035 No Build volumes used
State Wisconsin Highway

Region/Area SE Region Jurisdiction

Analysis Summary Results

Predicted Crash Frequency

Collision Type Fatal and Injury Property Damage Only Total
Total Predicted Crashes (entire study period) 7.61 15.45 23.06
Total Predicted Crashes (crashes/year) 7.61 15.45 23.06
County TT/Rolling Ridge Drive 1.02 1.88 2.89
Total Predicted Crashes (crashes/year) 1.02 1.88 2.89
Rolling Ridge to Woodridge 0.13 0.33 0.45
Total Predicted Crashes (crashes/year) 0.13 0.33 0.45
County TT/Woodridge Lane 0.42 0.63 1.05
Total Predicted Crashes (crashes/year) 0.42 0.63 1.05
Woodridge to Lancaster 0.38 1.01 1.39
Total Predicted Crashes (crashes/year) 0.38 1.01 1.39
County TT/Lancaster Drive 0.39 0.60 0.99
Total Predicted Crashes (crashes/year) 0.39 0.60 0.99
Lancaster to Northview 0.26 0.68 0.93
Total Predicted Crashes (crashes/year) 0.26 0.68 0.93
County TT/Northview Road 1.37 273 4.09
Total Predicted Crashes (crashes/year) 1.37 2.73 4.09

HISAFE v1.0 10f2



Analysis Summary

Analysis Summary

North Section 003.hsmx - Two-Lane full reconstruction 7/8/2011
Analysis Summary Results
Predicted Crash Frequency
Collision Type Fatal and Injury Property Damage Only Total
Northview to Cold Water Creek 0.94 2.48 3.42
Total Predicted Crashes (crashes/year) 0.94 2.48 3.42
County TT/Cold Water Creek Drive 0.49 0.73 1.23
Total Predicted Crashes (crashes/year) 0.49 0.73 1.23
Cold Water Creek to Sentry Entrance 0.40 1.06 1.47
Total Predicted Crashes (crashes/year) 0.40 1.06 1.47
County TT/Sentry Entrance 0.69 0.96 1.65
Total Predicted Crashes (crashes/year) 0.69 0.96 1.65
Sentry Entrance to US 18 0.13 0.35 0.49
Total Predicted Crashes (crashes/year) 0.13 0.35 0.49
County TT/US 18 1.01 2.02 3.03
Total Predicted Crashes (crashes/year) 1.01 2.02 3.03
HISAFE v1.0 20f2



Analysis Summary Analysis Summary

North Section 001.hsmx - Four-Lane on County TT alignment alternative 7/8/2011
. ___________________________________________________________________________________________________________________________________________________________}

General Information

Four-Lane on County TT alignment

Analyst Matt Tronnes Analysis Name . Analysis Date 6/24/2011 11:05 AM
alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section - 2035 No Build volumes used.
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Analysis Summary Results
Predicted Crash Frequency
Collision Type Fatal and Injury Property Damage Only Total
Total Predicted Crashes (entire study period) 6.76 13.33 20.09
Total Predicted Crashes (crashes/year) 6.76 13.33 20.09
County TT/Rolling Ridge Drive 0.99 1.88 2.87
Total Predicted Crashes (crashes/year) 0.99 1.88 2.87
Rolling Ridge to Woodridge 0.10 0.25 0.34
Total Predicted Crashes (crashes/year) 0.10 0.25 0.34
County TT/Woodridge Lane 0.42 0.63 1.05
Total Predicted Crashes (crashes/year) 0.42 0.63 1.05
Woodridge to Lancaster 0.28 0.73 1.02
Total Predicted Crashes (crashes/year) 0.28 0.73 1.02
County TT/Lancaster Drive 0.39 0.60 0.99
Total Predicted Crashes (crashes/year) 0.39 0.60 0.99
Lancaster to Northview 0.19 0.49 0.68
Total Predicted Crashes (crashes/year) 0.19 0.49 0.68
County TT/Northview Road 1.11 2.21 3.32

HISAFE v1.0 10f2



Analysis Summary

North Section 001.hsmx - Four-Lane on County TT alignment alternative

Analysis Summary
7/8/2011

Analysis Summary Results

Predicted Crash Frequency

Collision Type Fatal and Injury Property Damage Only Total
Total Predicted Crashes (crashes/year) 1.1 2.21 3.32
Northview to Cold Water Creek 0.69 1.80 2.49
Total Predicted Crashes (crashes/year) 0.69 1.80 2.49
County TT/Cold Water Creek Drive 0.49 0.73 1.23
Total Predicted Crashes (crashes/year) 0.49 0.73 1.23
Cold Water Creek to Sentry Entrance 0.30 0.78 1.08
Total Predicted Crashes (crashes/year) 0.30 0.78 1.08
County TT/Sentry Entrance 0.69 0.96 1.65
Total Predicted Crashes (crashes/year) 0.69 0.96 1.65
Sentry Entrance to US 18 0.10 0.26 0.36
Total Predicted Crashes (crashes/year) 0.10 0.26 0.36
County TT/US 18 1.01 2.02 3.03
Total Predicted Crashes (crashes/year) 1.01 2.02 3.03

HISAFE v1.0

20of2



Analysis Summary Analysis Summary
North Section 003.hsmx - Two-Lane full reconstruction 7/8/2011

. __________________________________________________________________________________________________________________________________________________________________________________________________|
General Information

Analyst Matt Tronnes Analysis Name Two-Lane full reconstruction Analysis Date 6/24/2011 2:08 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway

Region/Area SE Region Jurisdiction

Analysis Summary Results

Predicted Crash Frequency

Collision Type Fatal and Injury Property Damage Only Total
Total Predicted Crashes (entire study period) 9.74 19.52 29.26
Total Predicted Crashes (crashes/year) 9.74 19.52 29.26
County TT/Rolling Ridge Drive 1.44 2.62 4.06
Total Predicted Crashes (crashes/year) 1.44 2.62 4.06
Rolling Ridge to Woodridge 0.19 0.50 0.69
Total Predicted Crashes (crashes/year) 0.19 0.50 0.69
County TT/Woodridge Lane 0.57 0.81 1.38
Total Predicted Crashes (crashes/year) 0.57 0.81 1.38
Woodridge to Lancaster 0.58 1.53 2.1

Total Predicted Crashes (crashes/year) 0.58 1.53 2.1

County TT/Lancaster Drive 0.53 0.77 1.30
Total Predicted Crashes (crashes/year) 0.53 0.77 1.30
Lancaster to Northview 0.39 1.02 1.41

Total Predicted Crashes (crashes/year) 0.39 1.02 1.41

County TT/Northview Road 1.66 3.24 4.90
Total Predicted Crashes (crashes/year) 1.66 3.24 4.90

HISAFE v1.0 10f2



Analysis Summary

Analysis Summary

North Section 003.hsmx - Two-Lane full reconstruction 7/8/2011
Analysis Summary Results
Predicted Crash Frequency
Collision Type Fatal and Injury Property Damage Only Total
Northview to Cold Water Creek 1.16 3.07 4.23
Total Predicted Crashes (crashes/year) 1.16 3.07 423
County TT/Cold Water Creek Drive 0.60 0.86 1.45
Total Predicted Crashes (crashes/year) 0.60 0.86 1.45
Cold Water Creek to Sentry Entrance 0.50 1.32 1.81
Total Predicted Crashes (crashes/year) 0.50 1.32 1.81
County TT/Sentry Entrance 0.83 1.12 1.95
Total Predicted Crashes (crashes/year) 0.83 1.12 1.95
Sentry Entrance to US 18 0.17 0.44 0.60
Total Predicted Crashes (crashes/year) 0.17 0.44 0.60
County TT/US 18 1.14 2.24 3.37
Total Predicted Crashes (crashes/year) 1.14 2.24 3.37
HISAFE v1.0 20f2



Analysis Summary Analysis Summary
North Section 001.hsmx - Four-Lane on County TT alignment alternative 7/8/2011

General Information

Four-Lane on County TT alignment

Analyst Matt Tronnes Analysis Name . Analysis Date 6/24/2011 11:05 AM
alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Analysis Summary Results
Predicted Crash Frequency
Collision Type Fatal and Injury Property Damage Only Total
Total Predicted Crashes (entire study period) 10.39 19.77 30.15
Total Predicted Crashes (crashes/year) 10.39 19.77 30.15
County TT/Rolling Ridge Drive 1.72 3.15 4.87
Total Predicted Crashes (crashes/year) 1.72 3.15 4.87
Rolling Ridge to Woodridge 0.16 0.41 0.58
Total Predicted Crashes (crashes/year) 0.16 0.41 0.58
County TT/Woodridge Lane 0.68 0.94 1.62
Total Predicted Crashes (crashes/year) 0.68 0.94 1.62
Woodridge to Lancaster 0.49 1.27 1.76
Total Predicted Crashes (crashes/year) 0.49 1.27 1.76
County TT/Lancaster Drive 0.63 0.89 1.52
Total Predicted Crashes (crashes/year) 0.63 0.89 1.52
Lancaster to Northview 0.32 0.84 1.16
Total Predicted Crashes (crashes/year) 0.32 0.84 1.16
County TT/Northview Road 1.62 3.07 4.69

HISAFE v1.0 10f2



Analysis Summary

Analysis Summary

North Section 001.hsmx - Four-Lane on County TT alignment alternative 7/8/2011
Analysis Summary Results
Predicted Crash Frequency
Collision Type Fatal and Injury Property Damage Only Total
Total Predicted Crashes (crashes/year) 1.62 3.07 4.69
Northview to Cold Water Creek 1.02 2.62 3.64
Total Predicted Crashes (crashes/year) 1.02 2.62 3.64
County TT/Cold Water Creek Drive 0.72 1.00 1.72
Total Predicted Crashes (crashes/year) 0.72 1.00 1.72
Cold Water Creek to Sentry Entrance 0.44 1.14 1.57
Total Predicted Crashes (crashes/year) 0.44 1.14 1.57
County TT/Sentry Entrance 1.00 1.30 2.30
Total Predicted Crashes (crashes/year) 1.00 1.30 2.30
Sentry Entrance to US 18 0.15 0.38 0.53
Total Predicted Crashes (crashes/year) 0.15 0.38 0.53
County TT/US 18 1.44 2.77 4.21
Total Predicted Crashes (crashes/year) 1.44 2.77 4.21
HISAFE v1.0 20f2



Analysis Summary Analysis Summary

Center Section 001.hsmx - No Build 7/5/2011
. __________________________________________________________________________________________________________________________________________________________________________________________________|

General Information

Analyst Matt Tronnes Analysis Name No Build Analysis Date 6/28/2011 11:36 AM
Agency Strand Associates, Inc. Project Number 1089.286 Comments Center Section
State Wisconsin Highway

Region/Area SE Region Jurisdiction

Analysis Summary Results

Predicted Crash Frequency

Collision Type Fatal and Injury Property Damage Only Total
Total Predicted Crashes (entire study period) 7.20 14.07 21.26
Total Predicted Crashes (crashes/year) 7.20 14.07 21.26
US 18 to Fiddlers Creek 0.22 0.59 0.81
Total Predicted Crashes (crashes/year) 0.22 0.59 0.81
County TT/Fiddlers Creek Drive 0.67 1.03 1.70
Total Predicted Crashes (crashes/year) 0.67 1.03 1.70
Fiddlers Creek to Kisdon Hill 0.35 0.90 1.25
Total Predicted Crashes (crashes/year) 0.35 0.90 1.25
County TT/Kisdon Hill Drive 0.27 0.36 0.64
Total Predicted Crashes (crashes/year) 0.27 0.36 0.64
Kisdon Hill to Madiscn 0.23 0.62 0.86
Total Predicted Crashes (crashes/year) 0.23 0.62 0.86
County TT/Madison Street 1.14 1.63 2.78
Total Predicted Crashes (crashes/year) 1.14 1.63 2.78
Madison to Merril Hills 0.37 0.97 1.33
Total Predicted Crashes (crashes/year) 0.37 0.97 1.33

HISAFE v1.0 10f3



Analysis Summary

Analysis Summary

Center Section 001.hsmx - No Build 7/5/2011
Analysis Summary Results
Predicted Crash Frequency
Collision Type Fatal and Injury Property Damage Only Total
County TT/Merril Hills Court 0.44 0.77 1.20
Total Predicted Crashes (crashes/year) 0.44 0.77 1.20
Merril Hills to Kame 0.39 1.00 1.39
Total Predicted Crashes (crashes/year) 0.39 1.00 1.39
County TT/Kame Terrace 0.58 0.97 1.54
Total Predicted Crashes (crashes/year) 0.58 0.97 1.54
Kame to Shananagi 0.26 0.68 0.93
Total Predicted Crashes (crashes/year) 0.26 0.68 0.93
County TT/Shananagi Lane 0.51 0.89 1.40
Total Predicted Crashes (crashes/year) 0.51 0.89 1.40
Shananagi to Road 0.30 0.76 1.06
Total Predicted Crashes (crashes/year) 0.30 0.76 1.06
County TT/Road 0.27 0.26 0.52
Total Predicted Crashes (crashes/year) 0.27 0.26 0.52
Road to MacArthur 0.15 0.40 0.55
Total Predicted Crashes (crashes/year) 0.15 0.40 0.55
County TT/MacArthur Road 0.86 1.70 2.56
Total Predicted Crashes (crashes/year) 0.86 1.70 2.56
MacArthur to Glacial Drumlin Trail 0.21 0.54 0.75
HISAFE v1.0 20f3



Analysis Summary Analysis Summary
Center Section 001.hsmx - No Build 7/5/2011

Analysis Summary Results

Predicted Crash Frequency

Collision Type Fatal and Injury Property Damage Only Total
Total Predicted Crashes (crashes/year) 0.21 0.54 0.75
HISAFE v1.0
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Analysis Summary Analysis Summary

Center Section 001.hsmx - Two-Lane full reconstruction on existing alignment 7/8/2011
. ___________________________________________________________________________________________________________________________________________________________}

General Information

Two-Lane full reconstruction on existing

Analyst Matt Tronnes Analysis Name A . Analysis Date 6/28/2011 10:57 AM
alignment alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments Center Section - 2035 No Build volumes used.
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Analysis Summary Results
Predicted Crash Frequency
Collision Type Fatal and Injury Property Damage Only Total
Total Predicted Crashes (entire study period) 5.49 11.23 16.72
Total Predicted Crashes (crashes/year) 5.49 11.23 16.72
US 18 to Fiddlers Creek 0.21 0.56 0.76
Total Predicted Crashes (crashes/year) 0.21 0.56 0.76
County TT/Fiddlers Creek Drive 0.49 0.76 1.24
Total Predicted Crashes (crashes/year) 0.49 0.76 1.24
Fiddlers Creek to Kisdon Hill 0.25 0.65 0.91
Total Predicted Crashes (crashes/year) 0.25 0.65 0.91
County TT/Kisdon Hill Drive 0.27 0.36 0.64
Total Predicted Crashes (crashes/year) 0.27 0.36 0.64
Kisdon Hill to Madison 0.21 0.56 0.76
Total Predicted Crashes (crashes/year) 0.21 0.56 0.76
County TT/Madison Street 0.77 1.53 2.29
Total Predicted Crashes (crashes/year) 0.77 1.53 2.29
Madison to Merril Hills 0.29 0.78 1.07

HISAFE v1.0 10f3



Analysis Summary

Analysis Summary

Center Section 001.hsmx - Two-Lane full reconstruction on existing alignment 7/8/2011
Analysis Summary Results
Predicted Crash Frequency
Collision Type Fatal and Injury Property Damage Only Total
Total Predicted Crashes (crashes/year) 0.29 0.78 1.07
County TT/Merril Hills Court 0.44 0.77 1.20
Total Predicted Crashes (crashes/year) 0.44 0.77 1.20
Merril Hills to Kame 0.32 0.83 1.15
Total Predicted Crashes (crashes/year) 0.32 0.83 1.15
County TT/Kame Terrace 0.39 0.65 1.04
Total Predicted Crashes (crashes/year) 0.39 0.65 1.04
Kame to Shananagi 0.19 0.51 0.70
Total Predicted Crashes (crashes/year) 0.19 0.51 0.70
County TT/Shananagi Lane 0.44 0.77 1.20
Total Predicted Crashes (crashes/year) 0.44 0.77 1.20
Shananagi to Road 0.23 0.58 0.81
Total Predicted Crashes (crashes/year) 0.23 0.58 0.81
County TT/Road 0.23 0.22 0.45
Total Predicted Crashes (crashes/year) 0.23 0.22 0.45
Road to MacArthur 0.10 0.28 0.38
Total Predicted Crashes (crashes/year) 0.10 0.28 0.38
County TT/MacArthur Road 0.50 0.99 1.48
Total Predicted Crashes (crashes/year) 0.50 0.99 1.48
HISAFE v1.0 20f3



Analysis Summary
Center Section 001.hsmx - Two-Lane full reconstruction on existing alignment

Analysis Summary
7/8/2011

Analysis Summary Results

Predicted Crash Frequency

Collision Type Fatal and Injury Property Damage Only

Total

MacArthur to Glacial Drumlin Trail 0.18 0.46 0.63

Total Predicted Crashes (crashes/year) 0.18 0.46 0.63
HISAFE v1.0

30of3



Analysis Summary Analysis Summary

Center Section 001.hsmx - Two-Lane full reconstruction on existing alignment 7/8/2011
. ___________________________________________________________________________________________________________________________________________________________}

General Information

Two-Lane full reconstruction on existing

Analyst Matt Tronnes Analysis Name A . Analysis Date 6/28/2011 10:57 AM
alignment alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments Center Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Analysis Summary Results
Predicted Crash Frequency
Collision Type Fatal and Injury Property Damage Only Total
Total Predicted Crashes (entire study period) 6.41 13.14 19.55
Total Predicted Crashes (crashes/year) 6.41 13.14 19.55
US 18 to Fiddlers Creek 0.25 0.66 0.90
Total Predicted Crashes (crashes/year) 0.25 0.66 0.90
County TT/Fiddlers Creek Drive 0.56 0.84 1.40
Total Predicted Crashes (crashes/year) 0.56 0.84 1.40
Fiddlers Creek to Kisdon Hill 0.30 0.76 1.06
Total Predicted Crashes (crashes/year) 0.30 0.76 1.06
County TT/Kisdon Hill Drive 0.32 0.43 0.75
Total Predicted Crashes (crashes/year) 0.32 0.43 0.75
Kisdon Hill to Madison 0.25 0.66 0.90
Total Predicted Crashes (crashes/year) 0.25 0.66 0.90
County TT/Madison Street 0.84 1.65 2.49
Total Predicted Crashes (crashes/year) 0.84 1.65 2.49
Madison to Merril Hills 0.35 0.92 1.27
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Analysis Summary

Analysis Summary

Center Section 001.hsmx - Two-Lane full reconstruction on existing alignment 7/8/2011
Analysis Summary Results
Predicted Crash Frequency
Collision Type Fatal and Injury Property Damage Only Total
Total Predicted Crashes (crashes/year) 0.35 0.92 1.27
County TT/Merril Hills Court 0.50 0.85 1.35
Total Predicted Crashes (crashes/year) 0.50 0.85 1.35
Merril Hills to Kame 0.38 0.98 1.36
Total Predicted Crashes (crashes/year) 0.38 0.98 1.36
County TT/Kame Terrace 0.45 0.79 1.24
Total Predicted Crashes (crashes/year) 0.45 0.79 1.24
Kame to Shananagi 0.23 0.60 0.83
Total Predicted Crashes (crashes/year) 0.23 0.60 0.83
County TT/Shananagi Lane 0.50 0.85 1.35
Total Predicted Crashes (crashes/year) 0.50 0.85 1.35
Shananagi to Road 0.27 0.69 0.95
Total Predicted Crashes (crashes/year) 0.27 0.69 0.95
County TT/Road 0.26 0.27 0.53
Total Predicted Crashes (crashes/year) 0.26 0.27 0.53
Road to MacArthur 0.13 0.33 0.45
Total Predicted Crashes (crashes/year) 0.13 0.33 0.45
County TT/MacArthur Road 0.61 1.26 1.86
Total Predicted Crashes (crashes/year) 0.61 1.26 1.86
HISAFE v1.0 20f3



Analysis Summary
Center Section 001.hsmx - Two-Lane full reconstruction on existing alignment

Analysis Summary
7/8/2011

Analysis Summary Results

Predicted Crash Frequency

Collision Type Fatal and Injury Property Damage Only

Total

MacArthur to Glacial Drumlin Trail 0.23 0.60 0.83

Total Predicted Crashes (crashes/year) 0.23 0.60 0.83
HISAFE v1.0
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Analysis Summary Analysis Summary

Center Section 001.hsmx - Two-Lane on mapped bypass alignment alternative 7/8/2011
. ___________________________________________________________________________________________________________________________________________________________}

General Information

Two-Lane on mapped bypass alignment

Analyst Matt Tronnes Analysis Name - Analysis Date 6/28/2011 10:16 AM
alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments Center Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Analysis Summary Results
Predicted Crash Frequency
Collision Type Fatal and Injury Property Damage Only Total
Total Predicted Crashes (entire study period) 5.27 11.56 16.83
Total Predicted Crashes (crashes/year) 5.27 11.56 16.83
US 18 to Fiddlers Creek 0.25 0.66 0.90
Total Predicted Crashes (crashes/year) 0.25 0.66 0.90
County TT/Fiddlers Creek Drive 0.56 0.84 1.40
Total Predicted Crashes (crashes/year) 0.56 0.84 1.40
Fiddlers Creek to Kisdon Hill 0.30 0.76 1.06
Total Predicted Crashes (crashes/year) 0.30 0.76 1.06
County TT/Kisdon Hill Drive 0.32 0.43 0.75
Total Predicted Crashes (crashes/year) 0.32 0.43 0.75
Kisdon Hill to Madison 0.25 0.66 0.90
Total Predicted Crashes (crashes/year) 0.25 0.66 0.90
County TT/Madison Street 0.84 1.65 2.49
Total Predicted Crashes (crashes/year) 0.84 1.65 2.49
Madison to Kame 0.70 1.84 2.54
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Analysis Summary

Analysis Summary

Center Section 001.hsmx - Two-Lane on mapped bypass alignment alternative 7/8/2011
Analysis Summary Results
Predicted Crash Frequency
Collision Type Fatal and Injury Property Damage Only Total
Total Predicted Crashes (crashes/year) 0.70 1.84 2.54
County TT/Kame Terrace 0.45 0.79 1.24
Total Predicted Crashes (crashes/year) 0.45 0.79 1.24
Kame to MacArthur 0.80 212 2.92
Total Predicted Crashes (crashes/year) 0.80 212 2.92
County TT/MacArthur Road 0.61 1.26 1.86
Total Predicted Crashes (crashes/year) 0.61 1.26 1.86
MacArthur to Glacial Drumlin Trail 0.21 0.56 0.76
Total Predicted Crashes (crashes/year) 0.21 0.56 0.76
HISAFE v1.0 20f2



Analysis Summary Analysis Summary
Center Section 001.hsmx - Four-Lane on mapped bypass alignment alternative 7/8/2011

General Information

Four-Lane on mapped bypass alignment

Analyst Matt Tronnes Analysis Name - Analysis Date 6/28/2011 9:35 AM
alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments Center Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Analysis Summary Results
Predicted Crash Frequency
Collision Type Fatal and Injury Property Damage Only Total
Total Predicted Crashes (entire study period) 5.71 12.26 17.97
Total Predicted Crashes (crashes/year) 5.71 12.26 17.97
US 18 to Fiddlers Creek 0.26 0.67 0.93
Total Predicted Crashes (crashes/year) 0.26 0.67 0.93
County TT/Fiddlers Creek Drive 0.55 0.79 1.35
Total Predicted Crashes (crashes/year) 0.55 0.79 1.35
Fiddlers Creek to Kisdon Hill 0.27 0.70 0.98
Total Predicted Crashes (crashes/year) 0.27 0.70 0.98
County TT/Kisdon Hill Drive 0.46 0.65 1.1
Total Predicted Crashes (crashes/year) 0.46 0.65 1.1
Kisdon Hill to Madison 0.26 0.67 0.93
Total Predicted Crashes (crashes/year) 0.26 0.67 0.93
County TT/Madison Street 0.68 1.24 1.92
Total Predicted Crashes (crashes/year) 0.68 1.24 1.92
Madison to Kame 0.72 1.86 2.58
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Analysis Summary

Analysis Summary

Center Section 001.hsmx - Four-Lane on mapped bypass alignment alternative 7/8/2011
Analysis Summary Results
Predicted Crash Frequency
Collision Type Fatal and Injury Property Damage Only Total
Total Predicted Crashes (crashes/year) 0.72 1.86 2.58
County TT/Kame Terrace 0.64 1.16 1.80
Total Predicted Crashes (crashes/year) 0.64 1.16 1.80
Kame to MacArthur 0.84 2.16 3.00
Total Predicted Crashes (crashes/year) 0.84 2.16 3.00
County TT/MacArthur Road 0.83 1.79 2.62
Total Predicted Crashes (crashes/year) 0.83 1.79 2.62
MacArthur to Glacial Drumlin Trail 0.21 0.55 0.76
Total Predicted Crashes (crashes/year) 0.21 0.55 0.76
HISAFE v1.0 20f2



Analysis Summary Analysis Summary

South Section 001.hsmx - Future No Build (2NB) 7/6/2011
. __________________________________________________________________________________________________________________________________________________________________________________________________|

General Information

Analyst Matt Tronnes Analysis Name Future No Build (2NB) Analysis Date 6/29/2011 2:53 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments South Section
State Wisconsin Highway

Region/Area SE Region Jurisdiction

Analysis Summary Results

Predicted Crash Frequency

Collision Type Fatal and Injury Property Damage Only Total
Total Predicted Crashes (entire study period) 12.16 24.59 36.75
Total Predicted Crashes (crashes/year) 12.16 24.59 36.75
Glacial Drumlin Trail to Green 0.14 0.34 0.47
Total Predicted Crashes (crashes/year) 0.14 0.34 0.47
County TT/Green Lane 0.38 0.51 0.89
Total Predicted Crashes (crashes/year) 0.38 0.51 0.89
Green to County D 0.22 0.56 0.78
Total Predicted Crashes (crashes/year) 0.22 0.56 0.78
County D/County TT 1.63 3.26 4.89
Total Predicted Crashes (crashes/year) 1.63 3.26 4.89
County TT to Badger 1.01 2.68 3.69
Total Predicted Crashes (crashes/year) 1.01 2.68 3.69
County D/Badger Drive 0.42 0.73 1.15
Total Predicted Crashes (crashes/year) 0.42 0.73 1.15
Badger to Ridge 0.14 0.37 0.52
Total Predicted Crashes (crashes/year) 0.14 0.37 0.52
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Analysis Summary

Analysis Summary

South Section 001.hsmx - Future No Build (2NB) 7/6/2011
Analysis Summary Results
Predicted Crash Frequency
Collision Type Fatal and Injury Property Damage Only Total
County D/Ridge Road 0.53 0.71 1.24
Total Predicted Crashes (crashes/year) 0.53 0.71 1.24
Ridge to Shopping Center 0.29 0.75 1.04
Total Predicted Crashes (crashes/year) 0.29 0.75 1.04
County D/Shopping Center 0.70 1.20 1.91
Total Predicted Crashes (crashes/year) 0.70 1.20 1.91
Shopping Center to County X 0.30 0.76 1.06
Total Predicted Crashes (crashes/year) 0.30 0.76 1.06
County X/County D 1.64 3.12 477
Total Predicted Crashes (crashes/year) 1.64 3.12 477
County D to N. Frontage 0.25 0.66 0.91
Total Predicted Crashes (crashes/year) 0.25 0.66 0.91
County X/North Frontage Road 0.30 0.30 0.60
Total Predicted Crashes (crashes/year) 0.30 0.30 0.60
N. Frontage to Ridge 0.76 1.98 274
Total Predicted Crashes (crashes/year) 0.76 1.98 2.74
County X/Ridge Road 0.74 0.99 1.73
Total Predicted Crashes (crashes/year) 0.74 0.99 1.73
Ridge to WIS 59 0.78 2.02 2.80
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Analysis Summary
South Section 001.hsmx - Future No Build (2NB)

Analysis Summary
7/6/2011

Analysis Summary Results

Predicted Crash Frequency

Collision Type

Fatal and Injury Property Damage Only Total
Total Predicted Crashes (crashes/year) 0.78 2.02 2.80
County X/WIS 59 1.93 3.65 5.58
Total Predicted Crashes (crashes/year) 1.93 3.65 5.58

HISAFE v1.0
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Analysis Summary Analysis Summary
South Section 001.hsmx - Reconstructed Two-Lane On-Alignment (20n) 7/6/2011

General Information

Reconstructed Two-Lane On-Alignment

Analyst Matt Tronnes Analysis Name (20n) Analysis Date 6/28/2011 3:46 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments South Section - 2035 No Build volumes used.
State Wisconsin Highway
Region/Area SE Region Jurisdiction

Analysis Summary Results

Predicted Crash Frequency

Collision Type Fatal and Injury Property Damage Only Total
Total Predicted Crashes (entire study period) 11.83 23.95 35.78
Total Predicted Crashes (crashes/year) 11.83 23.95 35.78
Glacial Drumlin Trail to Green 0.11 0.27 0.37
Total Predicted Crashes (crashes/year) 0.1 0.27 0.37
County TT/Green Lane 0.22 0.30 0.52
Total Predicted Crashes (crashes/year) 0.22 0.30 0.52
Green to County D 0.17 0.45 0.62
Total Predicted Crashes (crashes/year) 0.17 0.45 0.62
County D/County TT 1.55 3.10 4.65
Total Predicted Crashes (crashes/year) 1.55 3.10 4.65
County TT to Badger 0.87 2.31 3.18
Total Predicted Crashes (crashes/year) 0.87 2.31 3.18
County D/Badger Drive 0.42 0.73 1.15
Total Predicted Crashes (crashes/year) 0.42 0.73 1.15
Badger to Ridge 0.13 0.34 0.47
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Analysis Summary

South Section 001.hsmx - Reconstructed Two-Lane On-Alignment (20n)

Analysis Summary
7/6/2011

Analysis Summary Results

Predicted Crash Frequency

Collision Type Fatal and Injury Property Damage Only Total
Total Predicted Crashes (crashes/year) 0.13 0.34 0.47
County D/Ridge Road 0.46 0.61 1.06
Total Predicted Crashes (crashes/year) 0.46 0.61 1.06
Ridge to Shopping Center 0.29 0.75 1.04
Total Predicted Crashes (crashes/year) 0.29 0.75 1.04
County D/Shopping Center 0.70 1.20 1.91
Total Predicted Crashes (crashes/year) 0.70 1.20 1.91
Shopping Center to County X 0.27 0.70 0.96
Total Predicted Crashes (crashes/year) 0.27 0.70 0.96
County X/County D 1.64 3.12 4.77
Total Predicted Crashes (crashes/year) 1.64 3.12 477
County D to N. Frontage 0.25 0.66 0.91
Total Predicted Crashes (crashes/year) 0.25 0.66 0.91
County X/North Frontage Road 0.53 0.78 1.32
Total Predicted Crashes (crashes/year) 0.53 0.78 1.32
N. Frontage to Ridge 0.76 1.98 274
Total Predicted Crashes (crashes/year) 0.76 1.98 2.74
County X/Ridge Road 0.74 0.99 1.73
Total Predicted Crashes (crashes/year) 0.74 0.99 1.73

HISAFE v1.0
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Analysis Summary Analysis Summary
South Section 001.hsmx - Reconstructed Two-Lane On-Alignment (20n) 7/6/2011

Analysis Summary Results

Predicted Crash Frequency

Collision Type Fatal and Injury Property Damage Only Total
Ridge to WIS 59 0.78 2.02 2.80
Total Predicted Crashes (crashes/year) 0.78 2.02 2.80
County X/WIS 59 1.93 3.65 5.58
Total Predicted Crashes (crashes/year) 1.93 3.65 5.58
HISAFE v1.0
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Analysis Summary Analysis Summary
South Section 001.hsmx - Reconstructed Two-Lane County D to County X 7/6/2011

General Information

Reconstructed Two-Lane County D to

Analyst Matt Tronnes Analysis Name County X (2DX) Analysis Date 7/6/2011 1:33 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments South Section - 2035 No Build volumes used.
State Wisconsin Highway
Region/Area SE Region Jurisdiction

Analysis Summary Results

Predicted Crash Frequency

Collision Type Fatal and Injury Property Damage Only Total
Total Predicted Crashes (entire study period) 11.01 22.26 33.27
Total Predicted Crashes (crashes/year) 11.01 22.26 33.27
Glacial Drumlin Trail to County TT 0.32 0.84 1.15
Total Predicted Crashes (crashes/year) 0.32 0.84 1.15
County TT/County D 0.90 1.79 2.69
Total Predicted Crashes (crashes/year) 0.90 1.79 2.69
County D to Badger 0.62 1.64 2.26
Total Predicted Crashes (crashes/year) 0.62 1.64 2.26
County D/Badger Drive 0.70 1.20 1.91
Total Predicted Crashes (crashes/year) 0.70 1.20 1.91
Badger to Ridge 0.13 0.34 0.47
Total Predicted Crashes (crashes/year) 0.13 0.34 0.47
County D/Ridge Road 0.46 0.61 1.06
Total Predicted Crashes (crashes/year) 0.46 0.61 1.06
Ridge to Shopping Center 0.29 0.74 1.02
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Analysis Summary

Analysis Summary

South Section 001.hsmx - Reconstructed Two-Lane County D to County X 7/6/2011
Analysis Summary Results
Predicted Crash Frequency
Collision Type Fatal and Injury Property Damage Only Total
Total Predicted Crashes (crashes/year) 0.29 0.74 1.02
County D/Shopping Center 0.70 1.20 1.91
Total Predicted Crashes (crashes/year) 0.70 1.20 1.91
Shopping Center to County X 0.27 0.70 0.96
Total Predicted Crashes (crashes/year) 0.27 0.70 0.96
County X/County D 1.65 3.12 477
Total Predicted Crashes (crashes/year) 1.65 3.12 477
County D to N. Frontage 0.25 0.66 0.91
Total Predicted Crashes (crashes/year) 0.25 0.66 0.91
County X/North Frontage Road 0.53 0.78 1.32
Total Predicted Crashes (crashes/year) 0.53 0.78 1.32
N. Frontage to Ridge 0.76 1.98 2.74
Total Predicted Crashes (crashes/year) 0.76 1.98 2.74
County X/Ridge Road 0.74 0.99 1.73
Total Predicted Crashes (crashes/year) 0.74 0.99 1.73
Ridge to WIS 59 0.78 2.02 2.80
Total Predicted Crashes (crashes/year) 0.78 2.02 2.80
County X/WIS 59 1.93 3.65 5.58
Total Predicted Crashes (crashes/year) 1.93 3.65 5.58
HISAFE v1.0 20f2



Analysis Summary Analysis Summary

South Section 001.hsmx - Four-Lane County D to County X (4DX) 7/6/2011
. __________________________________________________________________________________________________________________________________________________________________________________________________|

General Information

Analyst Matt Tronnes Analysis Name Four-Lane County D to County X (4DX) Analysis Date 6/28/2011 3:00 PM

Agency Strand Associates, Inc. Project Number 1089.286 Comments South Section - 2035 No Build volumes used.
State Wisconsin Highway

Region/Area SE Region Jurisdiction

Analysis Summary Results

Predicted Crash Frequency

Collision Type Fatal and Injury Property Damage Only Total
Total Predicted Crashes (entire study period) 9.99 20.14 30.13
Total Predicted Crashes (crashes/year) 9.99 20.14 30.13
Glacial Drumlin Trail to County D 0.25 0.67 0.92
Total Predicted Crashes (crashes/year) 0.25 0.67 0.92
County TT/County D 0.90 1.79 2.69
Total Predicted Crashes (crashes/year) 0.90 1.79 2.69
County D to Badger 0.47 1.22 1.68
Total Predicted Crashes (crashes/year) 0.47 1.22 1.68
County D/Badger Drive 0.47 0.81 1.28
Total Predicted Crashes (crashes/year) 0.47 0.81 1.28
Badger to Ridge 0.10 0.24 0.34
Total Predicted Crashes (crashes/year) 0.10 0.24 0.34
County D/Ridge Road 0.31 0.41 0.72
Total Predicted Crashes (crashes/year) 0.31 0.41 0.72
Ridge to Shopping Center 0.19 0.50 0.69
Total Predicted Crashes (crashes/year) 0.19 0.50 0.69
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Analysis Summary

Analysis Summary

South Section 001.hsmx - Four-Lane County D to County X (4DX) 7/6/2011
Analysis Summary Results
Predicted Crash Frequency
Collision Type Fatal and Injury Property Damage Only Total
County D/Shopping Center 0.47 0.81 1.28
Total Predicted Crashes (crashes/year) 0.47 0.81 1.28
Shopping Center to County X 0.19 0.49 0.68
Total Predicted Crashes (crashes/year) 0.19 0.49 0.68
County X/County D 1.65 3.12 4.77
Total Predicted Crashes (crashes/year) 1.65 3.12 477
County D to N. Frontage 0.25 0.66 0.91
Total Predicted Crashes (crashes/year) 0.25 0.66 0.91
County X/North Frontage Road 0.53 0.78 1.32
Total Predicted Crashes (crashes/year) 0.53 0.78 1.32
N. Frontage to Ridge 0.76 1.98 2.74
Total Predicted Crashes (crashes/year) 0.76 1.98 2.74
County X/Ridge Road 0.74 0.99 1.73
Total Predicted Crashes (crashes/year) 0.74 0.99 1.73
Ridge to WIS 59 0.78 2.02 2.80
Total Predicted Crashes (crashes/year) 0.78 2.02 2.80
County X/WIS 59 1.93 3.65 5.58
Total Predicted Crashes (crashes/year) 1.93 3.65 5.58
HISAFE v1.0 20f2



Analysis Summary Analysis Summary
South Section 001.hsmx - Reconstructed Two-Lane Pebble Creek (2PC) 7/6/2011

. __________________________________________________________________________________________________________________________________________________________________________________________________|
General Information

Reconstructed Two-Lane Pebble Creek

Analyst Matt Tronnes Analysis Name (2PC) Analysis Date 6/28/2011 3:29 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments South Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction

Analysis Summary Results

Predicted Crash Frequency

Collision Type Fatal and Injury Property Damage Only Total
Total Predicted Crashes (entire study period) 3.01 6.63 9.64
Total Predicted Crashes (crashes/year) 3.01 6.63 9.64
Glacial Drumlin Trail to County D 0.44 1.16 1.59
Total Predicted Crashes (crashes/year) 0.44 1.16 1.59
County TT/County D 0.72 1.45 2.16
Total Predicted Crashes (crashes/year) 0.72 1.45 2.16
County D to Wis 59 0.63 1.67 2.30
Total Predicted Crashes (crashes/year) 0.63 1.67 2.30
WIS 59/County X/County TT 1.22 2.37 3.59
Total Predicted Crashes (crashes/year) 1.22 2.37 3.59
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Analysis Summary Analysis Summary

South Section 001.hsmx - Four-Lane Pebble Creek (4PC) 7/6/2011
. __________________________________________________________________________________________________________________________________________________________________________________________________|

General Information

Analyst Matt Tronnes Analysis Name Four-Lane Pebble Creek (4PC) Analysis Date 6/28/2011 11:47 AM
Agency Strand Associates, Inc. Project Number 1089.286 Comments South Section

State Wisconsin Highway

Region/Area SE Region Jurisdiction

Analysis Summary Results

Predicted Crash Frequency

Collision Type Fatal and Injury Property Damage Only Total
Total Predicted Crashes (entire study period) 3.16 6.92 10.08
Total Predicted Crashes (crashes/year) 3.16 6.92 10.08
Glacial Drumlin Trail to County D 0.47 1.22 1.68
Total Predicted Crashes (crashes/year) 0.47 1.22 1.68
County TT/County D 0.93 1.82 275
Total Predicted Crashes (crashes/year) 0.93 1.82 2.75
County D to Wis 59 0.66 1.72 2.38
Total Predicted Crashes (crashes/year) 0.66 1.72 2.38
WIS 59/County X/County TT 1.10 217 3.27
Total Predicted Crashes (crashes/year) 1.10 217 3.27
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NORTH SECTION
US 18/ SUMMIT AVENUE TO ROLLING RIDGE DRIVE




Urban and Suburban Arterial Intersections County TT/Rolling Ridge Drive (2035)
North Section 004.hsmx - No Build 7/20/2011

. __________________________________________________________________________________________________________________________________________________________________________________________________|
General Information

Analyst Matt Tronnes Analysis Name No Build Analysis Date 6/28/2011 1:58 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 4SG Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 19000 Total 1.02 1.88 2.89
AADTminor 2500
Crash Severity Distribution

Intersection Lighting Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.392 0.847 1.239
Data for unsignalized intersections only: Head-on collision 0.043 0.053 0.096
Number of major-road approaches with left-turn lanes 0

Angle collision 0.303 0.428 0.731
Number of major-road approaches with right-turn lanes 0 ) )

Sideswipe 0.086 0.056 0.142

Other multiple-vehicle collision 0.048 0.370 0.418
Data for signalized intersections only: Subtotal 0.872 1.754 2626
Number of approaches with left-turn lanes 2

Single-Vehicle Collisions
Number of approaches with right-turn lanes 2 — - -

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing 0 o ) )

Collision with animal 0.000 0.000 0.000
Type of left-turn signal phasing Permissive o o )

Collision with fixed object 0.033 0.108 0.141
Intersection red light cameras Not Present

Collision with other object 0.003 0.009 0.012
Sum of all pedestrian crossing volumes 400 ) ) o

Other single-vehicle collision 0.002 0.003 0.005
Maximum number of lanes crossed by a pedestrian 5 . . o

Single-vehicle noncollision 0.006 0.004 0.010
Number of bus stops within 1,000ft of the intersection 0

Collision with pedestrian 0.057 0.057
Schools within 1,000ft of the intersection Present

Collision with bicycle 0.042 0.042
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.143 0.124 0.267
Number of approaches for which RTOR is prohibited 0

Total 1.015 1.878 2.893
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Urban and Suburban Roadway Segments
North Section 004.hsmx - No Build

General Information

Rolling Ridge to Woodridge (2035)
7/20/2011

Analyst Matt Tronnes Analysis Name No Build Analysis Date 6/28/2011 1:58 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 4D Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L {(mi) 0.1 Total 0.11 0.27 0.38
AADT (veh/day) 18000 Crash rate (crashes/mi/year) 11 2.7 3.8
Type of on-street parking None
Crash Severity Distribution

Land use Residential/Other

Collision Type Fatal and Injury Property Damage Only Total
Curb length with on-street parking

Multiple-Vehicle Collisions
Median width (ft) 20

Rear-end collision 0.071 0.142 0.213
Lighting Not Present

Head-on collision 0.002 0.002 0.004
Automated speed enforcement Not Present

Angle collision 0.003 0.008 0.011
Major commercial driveways 0 . . o

Sideswipe, same direction 0.004 0.048 0.052
Minor commercial driveways 0 . . o

Sideswipe, opposite direction 0.001 0.000 0.001
Major industrial/institutional driveways 0 . . .

Other multiple-vehicle collision 0.004 0.015 0.019
Minor industrial/institutional driveways 0

Subtotal 0.085 0.215 0.300
Major residential driveways 0

Single-Vehicle Collisions
Minor residential driveways 0

Collision with animal 0.000 0.004 0.004
Other driveways 0 " T .

Collision with fixed object 0.006 0.048 0.054
Speed Category 31 o ) )

Collision with other object 0.000 0.001 0.001
Roadside fixed object density (fixed objects/mi) 45 _ _ N

Other single-vehicle collision 0.006 0.006 0.012
Offset to roadside fixed objects (ft) 8 o ) )

Collision with pedestrian 0.007 0.007
Calibration Factor, Cr 1.00 . L

Collision with bicycle 0.002 0.002

Subtotal 0.021 0.059 0.080

Total 0.106 0.274 0.380

HISAFE v1.0
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Urban and Suburban Arterial Intersections County TT/Woodridge Lane (2035)
North Section 004.hsmx - No Build 7/20/2011

. __________________________________________________________________________________________________________________________________________________________________________________________________|
General Information

Analyst Matt Tronnes Analysis Name No Build Analysis Date 6/28/2011 1:58 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 48T Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 18000 Total 0.78 1.17 1.95
AADTminor 1260
Crash Severity Distribution

Intersection Lighting Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.219 0.386 0.605
Data for unsignalized intersections only: Head-on collision 0.027 0.031 0.058
Number of major-road approaches with left-turn lanes 0

Angle collision 0.286 0.345 0.631
Number of major-road approaches with right-turn lanes 2 ) )

Sideswipe 0.079 0.045 0.124

Other multiple-vehicle collision 0.039 0.224 0.263
Data for signalized intersections only: Subtotal 0.650 1.031 1.681
Number of approaches with left-turn lanes 0

Single-Vehicle Collisions
Number of approaches with right-turn lanes 0 — - -

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing o ) )

Collision with animal 0.000 0.004 0.004
Type of left-turn signal phasing Permissive o o )

Collision with fixed object 0.037 0.118 0.155
Intersection red light cameras Not Present

Collision with other object 0.005 0.010 0.015
Sum of all pedestrian crossing volumes ) ) o

Other single-vehicle collision 0.003 0.001 0.004
Maximum number of lanes crossed by a pedestrian . . o

Single-vehicle noncollision 0.010 0.007 0.017
Number of bus stops within 1,000ft of the intersection 0

Collision with pedestrian 0.041 0.041
Schools within 1,000ft of the intersection Not Present

Collision with bicycle 0.034 0.034
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.130 0.140 0.270
Number of approaches for which RTOR is prohibited

Total 0.780 1.171 1.951

HISAFE v1.0 10f1



Urban and Suburban Roadway Segments
North Section 004.hsmx - No Build

Woodridge to Lancaster (2035)
7/20/2011

General Information

Analyst Matt Tronnes Analysis Name No Build Analysis Date 6/28/2011 1:58 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 2U Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L (mi) 0.3 Total 0.41 1.08 1.49
AADT (veh/day) 18000 Crash rate (crashes/mi/year) 1.4 3.6 5.0
Type of on-street parking None
Crash Severity Distribution

Land use Residential/Other

Collision Type Fatal and Injury Property Damage Only Total
Curb length with on-street parking

Multiple-Vehicle Collisions
Median width (ft) 20

Rear-end collision 0.235 0.614 0.849
Lighting Not Present

Head-on collision 0.022 0.003 0.025
Automated speed enforcement Not Present

Angle collision 0.027 0.062 0.089
Major commercial driveways 0 . . o

Sideswipe, same direction 0.005 0.024 0.029
Minor commercial driveways 0 . . o

Sideswipe, opposite direction 0.024 0.043 0.067
Major industrial/institutional driveways 0 . . .

Other multiple-vehicle collision 0.009 0.042 0.051
Minor industrial/institutional driveways 0

Subtotal 0.335 0.816 1.151
Major residential driveways 0

Single-Vehicle Collisions
Minor residential driveways 2

Collision with animal 0.002 0.017 0.019
Other driveways 0 " T .

Collision with fixed object 0.044 0.201 0.245
Speed Category 31 o ) )

Collision with other object 0.001 0.003 0.004
Roadside fixed object density (fixed objects/mi) 28 _ _ N

Other single-vehicle collision 0.015 0.043 0.058
Offset to roadside fixed objects (ft) 13 o ) )

Collision with pedestrian 0.007 0.007
Calibration Factor, Cr 1.00 . L

Collision with bicycle 0.006 0.006

Subtotal 0.075 0.264 0.339

Total 0.410 1.080 1.490

HISAFE v1.0
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Urban and Suburban Arterial Intersections County TT/Lancaster Drive (2035)
North Section 004.hsmx - No Build 7/20/2011

. __________________________________________________________________________________________________________________________________________________________________________________________________|
General Information

Analyst Matt Tronnes Analysis Name No Build Analysis Date 6/28/2011 1:58 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 48T Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 18000 Total 0.73 1.1 1.83
AADTminor 970
Crash Severity Distribution

Intersection Lighting Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.204 0.363 0.567
Data for unsignalized intersections only: Head-on collision 0.025 0.029 0.054
Number of major-road approaches with left-turn lanes 0

Angle collision 0.265 0.325 0.590
Number of major-road approaches with right-turn lanes 2 ) )

Sideswipe 0.073 0.043 0.116

Other multiple-vehicle collision 0.036 0.211 0.247
Data for signalized intersections only: Subtotal 0.603 0.971 1574
Number of approaches with left-turn lanes 0

Single-Vehicle Collisions
Number of approaches with right-turn lanes 0 — - -

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing o ) )

Collision with animal 0.000 0.004 0.004
Type of left-turn signal phasing Permissive o o )

Collision with fixed object 0.035 0.114 0.149
Intersection red light cameras Not Present

Collision with other object 0.005 0.009 0.014
Sum of all pedestrian crossing volumes ) ) o

Other single-vehicle collision 0.003 0.001 0.004
Maximum number of lanes crossed by a pedestrian . . o

Single-vehicle noncollision 0.009 0.007 0.016
Number of bus stops within 1,000ft of the intersection 0

Collision with pedestrian 0.039 0.039
Schools within 1,000ft of the intersection Not Present

Collision with bicycle 0.032 0.032
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.123 0.135 0.258
Number of approaches for which RTOR is prohibited

Total 0.726 1.106 1.832

HISAFE v1.0 10f1



Urban and Suburban Roadway Segments
North Section 004.hsmx - No Build

Lancaster to Northview (2035)
7/20/2011

General Information

Analyst Matt Tronnes Analysis Name No Build Analysis Date 6/28/2011 1:58 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 2U Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L (mi) 0.2 Total 027 0.70 0.97
AADT (veh/day) 18000 Crash rate (crashes/mi/year) 13 3.5 4.9
Type of on-street parking None
Crash Severity Distribution

Land use Residential/Other

Collision Type Fatal and Injury Property Damage Only Total
Curb length with on-street parking

Multiple-Vehicle Collisions
Median width (ft) 15

Rear-end collision 0.153 0.398 0.551
Lighting Not Present

Head-on collision 0.014 0.002 0.016
Automated speed enforcement Not Present

Angle collision 0.018 0.040 0.058
Major commercial driveways 0 . . o

Sideswipe, same direction 0.003 0.016 0.019
Minor commercial driveways 0 . . o

Sideswipe, opposite direction 0.015 0.028 0.043
Major industrial/institutional driveways 0 . . .

Other multiple-vehicle collision 0.006 0.027 0.033
Minor industrial/institutional driveways 1

Subtotal 0.218 0.531 0.749
Major residential driveways 0

Single-Vehicle Collisions
Minor residential driveways 0

Collision with animal 0.001 0.011 0.012
Other driveways 0 " T .

Collision with fixed object 0.029 0.131 0.160
Speed Category 31 o ) )

Collision with other object 0.000 0.002 0.002
Roadside fixed object density (fixed objects/mi) 27 _ _ N

Other single-vehicle collision 0.010 0.028 0.038
Offset to roadside fixed objects (ft) 18 o ) )

Collision with pedestrian 0.005 0.005
Calibration Factor, Cr 1.00 I

Collision with bicycle 0.004 0.004

Subtotal 0.049 0.172 0.221

Total 0.267 0.703 0.970

HISAFE v1.0
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Urban and Suburban Arterial Intersections County TT/Northview Road (2035)
North Section 004.hsmx - No Build 7/20/2011

. __________________________________________________________________________________________________________________________________________________________________________________________________|
General Information

Analyst Matt Tronnes Analysis Name No Build Analysis Date 6/28/2011 1:58 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 4SG Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 19000 Total 1.37 2.73 4.09
AADTminor 12000
Crash Severity Distribution

Intersection Lighting Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.551 1.228 1.779
Data for unsignalized intersections only: Head-on collision 0.060 0.076 0.136
Number of major-road approaches with left-turn lanes 0

Angle collision 0.425 0.620 1.045
Number of major-road approaches with right-turn lanes 0 ) )

Sideswipe 0.121 0.081 0.202

Other multiple-vehicle collision 0.067 0.537 0.604
Data for signalized intersections only: Subtotal 1.224 2542 3.766
Number of approaches with left-turn lanes 2

Single-Vehicle Collisions
Number of approaches with right-turn lanes 2 — - -

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing 0 o ) )

Collision with animal 0.000 0.000 0.000
Type of left-turn signal phasing Permissive o o )

Collision with fixed object 0.052 0.162 0.214
Intersection red light cameras Not Present

Collision with other object 0.005 0.013 0.018
Sum of all pedestrian crossing volumes 10 ) ) o

Other single-vehicle collision 0.003 0.004 0.007
Maximum number of lanes crossed by a pedestrian 3 . . o

Single-vehicle noncollision 0.010 0.006 0.016
Number of bus stops within 1,000ft of the intersection 0 . ) .

Collision with pedestrian 0.013 0.013
Schools within 1,000ft of the intersection Not Present

Collision with bicycle 0.060 0.060
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.143 0.185 0.328
Number of approaches for which RTOR is prohibited 0

Total 1.367 2.727 4.094

HISAFE v1.0 10f1



Urban and Suburban Roadway Segments
North Section 004.hsmx - No Build

General Information

Northview to Cold Water Creek (2035)
7/20/2011

Analyst Matt Tronnes Analysis Name No Build Analysis Date 6/28/2011 1:58 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 2U Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L (mi) 0.7 Total 0.94 248 3.42
AADT (veh/day) 19000 Crash rate (crashes/mi/year) 13 3.5 4.9
Type of on-street parking None
Crash Severity Distribution

Land use Residential/Other

Collision Type Fatal and Injury Property Damage Only Total
Curb length with on-street parking

Multiple-Vehicle Collisions
Median width (ft) 10

Rear-end collision 0.561 1.464 2.025
Lighting Not Present

Head-on collision 0.052 0.008 0.060
Automated speed enforcement Not Present

Angle collision 0.065 0.149 0.214
Major commercial driveways 0 . . o

Sideswipe, same direction 0.012 0.058 0.070
Minor commercial driveways 0 . . o

Sideswipe, opposite direction 0.056 0.104 0.160
Major industrial/institutional driveways 0 . . .

Other multiple-vehicle collision 0.022 0.100 0.122
Minor industrial/institutional driveways 0

Subtotal 0.768 1.883 2.651
Major residential driveways 0

Single-Vehicle Collisions
Minor residential driveways 0

Collision with animal 0.004 0.039 0.043
Other driveways 0 " T .

Collision with fixed object 0.098 0.454 0.552
Speed Category 31 o ) )

Collision with other object 0.001 0.008 0.009
Roadside fixed object density (fixed objects/mi) 1 ) ) o

Other single-vehicle collision 0.033 0.097 0.130
Offset to roadside fixed objects (ft) 27 o ) )

Collision with pedestrian 0.017 0.017
Calibration Factor, Cr 1.00 . L

Collision with bicycle 0.014 0.014

Subtotal 0.167 0.598 0.765

Total 0.935 2.481 3.416

HISAFE v1.0
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Urban and Suburban Arterial Intersections County TT/Cold Water Creek Drive (2035)
North Section 004.hsmx - No Build 7/20/2011

. __________________________________________________________________________________________________________________________________________________________________________________________________|
General Information

Analyst Matt Tronnes Analysis Name No Build Analysis Date 6/28/2011 1:58 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 48T Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 19000 Total 0.49 0.73 1.23
AADTminor 1470
Crash Severity Distribution

Intersection Lighting Not Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.140 0.242 0.382
Data for unsignalized intersections only: Head-on collision 0.017 0.019 0.036
Number of major-road approaches with left-turn lanes 2

Angle collision 0.182 0.217 0.399
Number of major-road approaches with right-turn lanes 2

Sideswipe 0.050 0.029 0.079

Other multiple-vehicle collision 0.025 0.141 0.166
Data for signalized intersections only: Subtotal 0.414 0.648 1.062
Number of approaches with left-turn lanes 0

Single-Vehicle Collisions
Number of approaches with right-turn lanes 0 — - -

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing o ) )

Collision with animal 0.000 0.002 0.002
Type of left-turn signal phasing Permissive o o )

Collision with fixed object 0.022 0.071 0.093
Intersection red light cameras Not Present

Collision with other object 0.003 0.006 0.009
Sum of all pedestrian crossing volumes ) ) o

Other single-vehicle collision 0.002 0.001 0.003
Maximum number of lanes crossed by a pedestrian . . o

Single-vehicle noncollision 0.006 0.004 0.010
Number of bus stops within 1,000ft of the intersection 0

Collision with pedestrian 0.026 0.026
Schools within 1,000ft of the intersection Not Present o o

Collision with bicycle 0.021 0.021
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.080 0.084 0.164
Number of approaches for which RTOR is prohibited

Total 0.494 0.732 1.226

HISAFE v1.0
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Urban and Suburban Roadway Segments
North Section 004.hsmx - No Build

General Information

Cold Water Creek to Sentry Entrance (2035)
7/20/2011

Analyst Matt Tronnes Analysis Name No Build Analysis Date 6/28/2011 1:58 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 2U Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L (mi) 0.3 Total 0.40 1.06 1.47
AADT (veh/day) 19000 Crash rate (crashes/mi/year) 13 3.5 4.9
Type of on-street parking None
Crash Severity Distribution

Land use Residential/Other

Collision Type Fatal and Injury Property Damage Only Total
Curb length with on-street parking

Multiple-Vehicle Collisions
Median width (ft) 15

Rear-end collision 0.240 0.628 0.868
Lighting Not Present

Head-on collision 0.022 0.003 0.025
Automated speed enforcement Not Present

Angle collision 0.028 0.064 0.092
Major commercial driveways 0 . . o

Sideswipe, same direction 0.005 0.025 0.030
Minor commercial driveways 0 . . o

Sideswipe, opposite direction 0.024 0.044 0.068
Major industrial/institutional driveways 0 . . .

Other multiple-vehicle collision 0.010 0.043 0.053
Minor industrial/institutional driveways 0

Subtotal 0.329 0.807 1.136
Major residential driveways 0

Single-Vehicle Collisions
Minor residential driveways 0

Collision with animal 0.002 0.017 0.019
Other driveways 0 " T .

Collision with fixed object 0.042 0.195 0.237
Speed Category 31 o ) )

Collision with other object 0.001 0.003 0.004
Roadside fixed object density (fixed objects/mi) 1 ) ) o

Other single-vehicle collision 0.014 0.042 0.056
Offset to roadside fixed objects (ft) 30 o ) )

Collision with pedestrian 0.007 0.007
Calibration Factor, Cr 1.00 I

Collision with bicycle 0.006 0.006

Subtotal 0.072 0.257 0.329

Total 0.401 1.064 1.465

HISAFE v1.0
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Urban and Suburban Arterial Intersections
North Section 004.hsmx - No Build

County TT/Sentry Entrance (2035)
7/20/2011

General Information

Analyst Matt Tronnes Analysis Name No Build Analysis Date 6/28/2011 1:58 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 48T Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 19000 Total 0.69 0.96 1.65
AADTminor 5020
Crash Severity Distribution

Intersection Lighting Not Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.197 0.322 0.519
Data for unsignalized intersections only: Head-on collision 0.024 0.026 0.050
Number of major-road approaches with left-turn lanes 2

Angle collision 0.257 0.288 0.545
Number of major-road approaches with right-turn lanes 2 ) )

Sideswipe 0.071 0.038 0.109

Other multiple-vehicle collision 0.035 0.187 0.222
Data for signalized intersections only: Subtotal 0.584 0.861 1.445
Number of approaches with left-turn lanes 0

Single-Vehicle Collisions
Number of approaches with right-turn lanes 0 — - -

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing o ) )

Collision with animal 0.000 0.003 0.003
Type of left-turn signal phasing Permissive o o )

Collision with fixed object 0.026 0.083 0.109
Intersection red light cameras Not Present

Collision with other object 0.003 0.007 0.010
Sum of all pedestrian crossing volumes ) ) o

Other single-vehicle collision 0.002 0.001 0.003
Maximum number of lanes crossed by a pedestrian . . o

Single-vehicle noncollision 0.007 0.005 0.012
Number of bus stops within 1,000ft of the intersection 0 . ) .

Collision with pedestrian 0.035 0.035
Schools within 1,000ft of the intersection Not Present

Collision with bicycle 0.028 0.028
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.101 0.099 0.200
Number of approaches for which RTOR is prohibited

Total 0.685 0.960 1.645

HISAFE v1.0
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Urban and Suburban Roadway Segments

North Section 004.hsmx - No Build

General Information

Sentry Entrance to US 18 (2035)
7/20/2011

Analyst Matt Tronnes Analysis Name No Build Analysis Date 6/28/2011 1:58 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 2U Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L (mi) 0.1 Total 013 0.35 0.49
AADT (veh/day) 19000 Crash rate (crashes/mifyear) 1.3 3.5 4.9
Type of on-street parking None
Land use Commercial/industrial Crash Severity Distribution
nstitutional Collision Type Fatal and Injury Property Damage Only Total
Curb length with on-street parking Multiple-Vehicle Collisions
Median width (ft) 10 Rear-end collision 0.080 0.209 0.289
Lighting Not Present Head-on collision 0.007 0.001 0.008
Automated speed enforcement Not Present Angle collision 0.009 0.021 0.030
Major commercial driveways 0 Sideswipe, same direction 0.002 0.008 0.010
Minor commercial driveways 0 Sideswipe, opposite direction 0.008 0.015 0.023
Major industrial/institutional driveways 0 Other multiple-vehicle collision 0.003 0.014 0.017
Minor industrial/institutional driveways 0 Subtotal 0.109 0.268 0377
Major residential driveways 0 Single-Vehicle Collisions
Minor residential driveways 0 Collision with animal 0.000 0.006 0.006
Other driveways 0 Collision with fixed object 0.014 0.065 0.079
Speed Category 3 Collision with other object 0.000 0.001 0.001
Roadside fixed object density (fixed objects/mi) ! Other single-vehicle collision 0.005 0.014 0.019
Offset to roadside fixed objects (ft) 30 Collision with pedestrian 0.002 0.002
Calibration Factor, Cr 1.00 Collision with bicycle 0.002 0.002
Subtotal 0.023 0.086 0.109
Total 0.132 0.354 0.486

HISAFE v1.0
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Urban and Suburban Arterial Intersections County TT/US 18 (2035)
North Section 004.hsmx - No Build 7/20/2011

. __________________________________________________________________________________________________________________________________________________________________________________________________|
General Information

Analyst Matt Tronnes Analysis Name No Build Analysis Date 6/28/2011 1:58 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 4SG Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 17500 Total 1.01 2.02 3.03
AADTminor 16000
Crash Severity Distribution

Intersection Lighting Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.399 0.907 1.306
Data for unsignalized intersections only: Head-on collision 0.043 0.056 0.099
Number of major-road approaches with left-turn lanes 0

Angle collision 0.308 0.458 0.766
Number of major-road approaches with right-turn lanes 0 ) )

Sideswipe 0.088 0.060 0.148

Other multiple-vehicle collision 0.049 0.396 0.445
Data for signalized intersections only: Subtotal 0.887 1.877 2764
Number of approaches with left-turn lanes 4

Single-Vehicle Collisions
Number of approaches with right-turn lanes 4 — - -

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing 0 o ) )

Collision with animal 0.000 0.000 0.000
Type of left-turn signal phasing Permissive o o )

Collision with fixed object 0.041 0.124 0.165
Intersection red light cameras Not Present

Collision with other object 0.004 0.010 0.014
Sum of all pedestrian crossing volumes 20 ) ) o

Other single-vehicle collision 0.002 0.003 0.005
Maximum number of lanes crossed by a pedestrian 4 . . o

Single-vehicle noncollision 0.008 0.005 0.013
Number of bus stops within 1,000ft of the intersection 0

Collision with pedestrian 0.024 0.024
Schools within 1,000ft of the intersection Not Present

Collision with bicycle 0.044 0.044
Number of alcohol sale establishments within 1,000ft 1-8

Subtotal 0.123 0.142 0.265
Number of approaches for which RTOR is prohibited 0

Total 1.010 2.019 3.029

HISAFE v1.0 10f1



Urban and Suburban Arterial Intersections County TT/Rolling Ridge Drive (2035)
North Section 003.hsmx - Two-Lane full reconstruction 7/20/2011

. __________________________________________________________________________________________________________________________________________________________________________________________________|
General Information

Analyst Matt Tronnes Analysis Name Two-Lane full reconstruction Analysis Date 6/24/2011 2:08 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section - 2035 No Build volumes used
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 4SG Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 19000 Total 1.02 1.88 2.89
AADTminor 2500
Crash Severity Distribution

Intersection Lighting Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.392 0.847 1.239
Data for unsignalized intersections only: Head-on collision 0.043 0.053 0.096
Number of major-road approaches with left-turn lanes 0

Angle collision 0.303 0.428 0.731
Number of major-road approaches with right-turn lanes 2 ) )

Sideswipe 0.086 0.056 0.142

Other multiple-vehicle collision 0.048 0.370 0.418
Data for signalized intersections only: Subtotal 0.872 1.754 2626
Number of approaches with left-turn lanes 2

Single-Vehicle Collisions
Number of approaches with right-turn lanes 2 — - -

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing 0 o ) )

Collision with animal 0.000 0.000 0.000
Type of left-turn signal phasing Permissive o o )

Collision with fixed object 0.033 0.108 0.141
Intersection red light cameras Not Present

Collision with other object 0.003 0.009 0.012
Sum of all pedestrian crossing volumes 400 ) ) o

Other single-vehicle collision 0.002 0.003 0.005
Maximum number of lanes crossed by a pedestrian 5 . . o

Single-vehicle noncollision 0.006 0.004 0.010
Number of bus stops within 1,000ft of the intersection 0

Collision with pedestrian 0.057 0.057
Schools within 1,000ft of the intersection Present

Collision with bicycle 0.042 0.042
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.143 0.124 0.267
Number of approaches for which RTOR is prohibited

Total 1.015 1.878 2.893

HISAFE v1.0 10f1



Urban and Suburban Roadway Segments

North Section 003.hsmx - Two-Lane full reconstruction
. __________________________________________________________________________________________________________________________________________________________________________________________________|

General Information

Rolling Ridge to Woodridge (2035)
7/20/2011

Analyst Matt Tronnes Analysis Name Two-Lane full reconstruction Analysis Date 6/24/2011 2:08 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section - 2035 No Build volumes used
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 2U Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L {(mi) 0.1 Total 013 033 0.45
AADT (veh/day) 18000 Crash rate (crashes/mi/year) 13 3.3 4.5
Type of on-street parking None
Crash Severity Distribution

Land use Residential/Other

Collision Type Fatal and Injury Property Damage Only Total
Curb length with on-street parking

Multiple-Vehicle Collisions
Median width (ft) 20

Rear-end collision 0.074 0.191 0.265
Lighting Not Present

Head-on collision 0.007 0.001 0.008
Automated speed enforcement Not Present

Angle collision 0.009 0.019 0.028
Major commercial driveways 0 . . o

Sideswipe, same direction 0.002 0.008 0.010
Minor commercial driveways 0 . . o

Sideswipe, opposite direction 0.007 0.013 0.020
Major industrial/institutional driveways 0 . . .

Other multiple-vehicle collision 0.003 0.013 0.016
Minor industrial/institutional driveways 0

Subtotal 0.102 0.245 0.347
Major residential driveways 0

Single-Vehicle Collisions
Minor residential driveways 0

Collision with animal 0.000 0.005 0.005
Other driveways 0 " T .

Collision with fixed object 0.014 0.063 0.077
Speed Category 31 o ) )

Collision with other object 0.000 0.001 0.001
Roadside fixed object density (fixed objects/mi) 1 ) ) o

Other single-vehicle collision 0.005 0.013 0.018
Offset to roadside fixed objects (ft) 30 o ) )

Collision with pedestrian 0.002 0.002
Calibration Factor, Cr 1.00 )

Collision with bicycle 0.002 0.002

Subtotal 0.023 0.082 0.105

Total 0.125 0.327 0.452

HISAFE v1.0
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Urban and Suburban Arterial Intersections County TT/Woodridge Lane (2035)
North Section 003.hsmx - Two-Lane full reconstruction 7/20/2011

. __________________________________________________________________________________________________________________________________________________________________________________________________|
General Information

Analyst Matt Tronnes Analysis Name Two-Lane full reconstruction Analysis Date 6/24/2011 2:08 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section - 2035 No Build volumes used
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 48T Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 18000 Total 0.42 0.63 1.05
AADTminor 1260
Crash Severity Distribution

Intersection Lighting Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.118 0.207 0.325
Data for unsignalized intersections only: Head-on collision 0.014 0.017 0.031
Number of major-road approaches with left-turn lanes 2

Angle collision 0.153 0.186 0.339
Number of major-road approaches with right-turn lanes 2 ) )

Sideswipe 0.042 0.024 0.066

Other multiple-vehicle collision 0.021 0.120 0.141
Data for signalized intersections only: Subtotal 0.348 0.554 0.902
Number of approaches with left-turn lanes 0

Single-Vehicle Collisions
Number of approaches with right-turn lanes 0 — - -

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing o ) )

Collision with animal 0.000 0.002 0.002
Type of left-turn signal phasing Permissive

Collision with fixed object 0.020 0.064 0.084
Intersection red light cameras Not Present

Collision with other object 0.003 0.005 0.008
Sum of all pedestrian crossing volumes ) ) o

Other single-vehicle collision 0.001 0.001 0.002
Maximum number of lanes crossed by a pedestrian . . o

Single-vehicle noncollision 0.005 0.004 0.009
Number of bus stops within 1,000ft of the intersection 0

Collision with pedestrian 0.022 0.022
Schools within 1,000ft of the intersection Not Present

Collision with bicycle 0.018 0.018
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.069 0.076 0.145
Number of approaches for which RTOR is prohibited

Total 0.417 0.630 1.047

HISAFE v1.0 10f1



Urban and Suburban Roadway Segments

North Section 003.hsmx - Two-Lane full reconstruction

Woodridge to Lancaster (2035)
7/20/2011

General Information

Analyst Matt Tronnes Analysis Name Two-Lane full reconstruction Analysis Date 6/24/2011 2:08 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section - 2035 No Build volumes used
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 2U Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L {(mi) 0.3 Total 0.38 1.01 1.39
AADT (veh/day) 18000 Crash rate (crashes/mi/year) 13 3.4 4.6
Type of on-street parking None
Crash Severity Distribution

Land use Residential/Other

Collision Type Fatal and Injury Property Damage Only Total
Curb length with on-street parking

Multiple-Vehicle Collisions
Median width (ft) 15

Rear-end collision 0.220 0.573 0.793
Lighting Not Present

Head-on collision 0.020 0.003 0.023
Automated speed enforcement Not Present

Angle collision 0.026 0.058 0.084
Major commercial driveways 0 . . o

Sideswipe, same direction 0.005 0.023 0.028
Minor commercial driveways 0 . . o

Sideswipe, opposite direction 0.022 0.041 0.063
Major industrial/institutional driveways 0 . . .

Other multiple-vehicle collision 0.009 0.039 0.048
Minor industrial/institutional driveways 0

Subtotal 0.314 0.763 1.077
Major residential driveways 0

Single-Vehicle Collisions
Minor residential driveways 2

Collision with animal 0.001 0.016 0.017
Other driveways 0 " T .

Collision with fixed object 0.041 0.188 0.229
Speed Category 31 o ) )

Collision with other object 0.001 0.003 0.004
Roadside fixed object density (fixed objects/mi) 1 ) ) o

Other single-vehicle collision 0.014 0.040 0.054
Offset to roadside fixed objects (ft) 30 o ) )

Collision with pedestrian 0.007 0.007
Calibration Factor, Cr 1.00 . L

Collision with bicycle 0.006 0.006

Subtotal 0.070 0.247 0.317

Total 0.384 1.010 1.394

HISAFE v1.0
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Urban and Suburban Arterial Intersections County TT/Lancaster Drive (2035)
North Section 003.hsmx - Two-Lane full reconstruction 7/20/2011

. __________________________________________________________________________________________________________________________________________________________________________________________________|
General Information

Analyst Matt Tronnes Analysis Name Two-Lane full reconstruction Analysis Date 6/24/2011 2:08 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section - 2035 No Build volumes used
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 48T Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 18000 Total 0.39 0.60 0.99
AADTminor 970
Crash Severity Distribution

Intersection Lighting Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.110 0.195 0.305
Data for unsignalized intersections only: Head-on collision 0.013 0.016 0.029
Number of major-road approaches with left-turn lanes 2

Angle collision 0.143 0.175 0.318
Number of major-road approaches with right-turn lanes 2 ) )

Sideswipe 0.039 0.023 0.062

Other multiple-vehicle collision 0.019 0.113 0.132
Data for signalized intersections only: Subtotal 0.324 0.522 0.846
Number of approaches with left-turn lanes 0

Single-Vehicle Collisions
Number of approaches with right-turn lanes 0 — - -

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing o ) )

Collision with animal 0.000 0.002 0.002
Type of left-turn signal phasing Permissive o o )

Collision with fixed object 0.019 0.062 0.081
Intersection red light cameras Not Present

Collision with other object 0.002 0.005 0.007
Sum of all pedestrian crossing volumes ) ) o

Other single-vehicle collision 0.001 0.001 0.002
Maximum number of lanes crossed by a pedestrian . . o

Single-vehicle noncollision 0.005 0.004 0.009
Number of bus stops within 1,000ft of the intersection 0

Collision with pedestrian 0.021 0.021
Schools within 1,000ft of the intersection Not Present

Collision with bicycle 0.017 0.017
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.065 0.074 0.139
Number of approaches for which RTOR is prohibited

Total 0.389 0.596 0.985

HISAFE v1.0 10f1



Urban and Suburban Roadway Segments

North Section 003.hsmx - Two-Lane full reconstruction

Lancaster to Northview (2035)
7/20/2011

General Information

Analyst Matt Tronnes Analysis Name Two-Lane full reconstruction Analysis Date 6/24/2011 2:08 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section - 2035 No Build volumes used
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 2U Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L (mi) 0.2 Total 026 0.68 0.93
AADT (veh/day) 18000 Crash rate (crashes/mi/year) 13 3.4 4.7
Type of on-street parking None
Crash Severity Distribution

Land use Residential/Other

Collision Type Fatal and Injury Property Damage Only Total
Curb length with on-street parking

Multiple-Vehicle Collisions
Median width (ft) 15

Rear-end collision 0.147 0.382 0.529
Lighting Not Present

Head-on collision 0.014 0.002 0.016
Automated speed enforcement Not Present

Angle collision 0.017 0.039 0.056
Major commercial driveways 0 . . o

Sideswipe, same direction 0.003 0.015 0.018
Minor commercial driveways 0 . . o

Sideswipe, opposite direction 0.015 0.027 0.042
Major industrial/institutional driveways 0 . . .

Other multiple-vehicle collision 0.006 0.026 0.032
Minor industrial/institutional driveways 1

Subtotal 0.211 0.510 0.721
Major residential driveways 0

Single-Vehicle Collisions
Minor residential driveways 0

Collision with animal 0.001 0.011 0.012
Other driveways 0 " T .

Collision with fixed object 0.027 0.125 0.152
Speed Category 31 o ) )

Collision with other object 0.000 0.002 0.002
Roadside fixed object density (fixed objects/mi) 1 ) ) o

Other single-vehicle collision 0.009 0.027 0.036
Offset to roadside fixed objects (ft) 30 o ) )

Collision with pedestrian 0.005 0.005
Calibration Factor, Cr 1.00 )

Collision with bicycle 0.004 0.004

Subtotal 0.046 0.165 0.211

Total 0.257 0.675 0.932

HISAFE v1.0
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Urban and Suburban Arterial Intersections County TT/Northview Road (2035)
North Section 003.hsmx - Two-Lane full reconstruction 7/20/2011

. __________________________________________________________________________________________________________________________________________________________________________________________________|
General Information

Analyst Matt Tronnes Analysis Name Two-Lane full reconstruction Analysis Date 6/24/2011 2:08 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section - 2035 No Build volumes used
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 4SG Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 19000 Total 1.37 2.73 4.09
AADTminor 12000
Crash Severity Distribution

Intersection Lighting Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.551 1.228 1.779
Data for unsignalized intersections only: Head-on collision 0.060 0.076 0.136
Number of major-road approaches with left-turn lanes 2

Angle collision 0.425 0.620 1.045
Number of major-road approaches with right-turn lanes 2 ) )

Sideswipe 0.121 0.081 0.202

Other multiple-vehicle collision 0.067 0.537 0.604
Data for signalized intersections only: Subtotal 1.224 2542 3.766
Number of approaches with left-turn lanes 2

Single-Vehicle Collisions
Number of approaches with right-turn lanes 2 — - -

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing 0 o ) )

Collision with animal 0.000 0.000 0.000
Type of left-turn signal phasing Permissive o o )

Collision with fixed object 0.052 0.162 0.214
Intersection red light cameras Not Present

Collision with other object 0.005 0.013 0.018
Sum of all pedestrian crossing volumes 10 ) ) o

Other single-vehicle collision 0.003 0.004 0.007
Maximum number of lanes crossed by a pedestrian 3 . . o

Single-vehicle noncollision 0.010 0.006 0.016
Number of bus stops within 1,000ft of the intersection 0 . ) .

Collision with pedestrian 0.013 0.013
Schools within 1,000ft of the intersection Not Present

Collision with bicycle 0.060 0.060
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.143 0.185 0.328
Number of approaches for which RTOR is prohibited

Total 1.367 2.727 4.094

HISAFE v1.0 10f1



Urban and Suburban Roadway Segments

North Section 003.hsmx - Two-Lane full reconstruction
. __________________________________________________________________________________________________________________________________________________________________________________________________|

General Information

Northview to Cold Water Creek (2035)
7/20/2011

Analyst Matt Tronnes Analysis Name Two-Lane full reconstruction Analysis Date 6/24/2011 2:08 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section - 2035 No Build volumes used
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 2U Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L (mi) 0.7 Total 0.94 248 3.42
AADT (veh/day) 19000 Crash rate (crashes/mi/year) 13 3.5 4.9
Type of on-street parking None
Crash Severity Distribution

Land use Residential/Other

Collision Type Fatal and Injury Property Damage Only Total
Curb length with on-street parking

Multiple-Vehicle Collisions
Median width (ft) 15

Rear-end collision 0.561 1.464 2.025
Lighting Not Present

Head-on collision 0.052 0.008 0.060
Automated speed enforcement Not Present

Angle collision 0.065 0.149 0.214
Major commercial driveways 0 . . o

Sideswipe, same direction 0.012 0.058 0.070
Minor commercial driveways 0 . . o

Sideswipe, opposite direction 0.056 0.104 0.160
Major industrial/institutional driveways 0 . . .

Other multiple-vehicle collision 0.022 0.100 0.122
Minor industrial/institutional driveways 0

Subtotal 0.768 1.883 2.651
Major residential driveways 0

Single-Vehicle Collisions
Minor residential driveways 0

Collision with animal 0.004 0.039 0.043
Other driveways 0 " T .

Collision with fixed object 0.098 0.454 0.552
Speed Category 31 o ) )

Collision with other object 0.001 0.008 0.009
Roadside fixed object density (fixed objects/mi) 1 ) ) o

Other single-vehicle collision 0.033 0.097 0.130
Offset to roadside fixed objects (ft) 30 o ) )

Collision with pedestrian 0.017 0.017
Calibration Factor, Cr 1.00 )

Collision with bicycle 0.014 0.014

Subtotal 0.167 0.598 0.765

Total 0.935 2.481 3.416

HISAFE v1.0

10f1



Urban and Suburban Arterial Intersections
North Section 003.hsmx - Two-Lane full reconstruction

County TT/Cold Water Creek Drive (2035)
7/20/2011

General Information

Analyst Matt Tronnes Analysis Name Two-Lane full reconstruction Analysis Date 6/24/2011 2:08 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section - 2035 No Build volumes used
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 48T Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 19000 Total 0.49 0.73 1.23
AADTminor 1470
Crash Severity Distribution

Intersection Lighting Not Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.140 0.242 0.382
Data for unsignalized intersections only: Head-on collision 0.017 0.019 0.036
Number of major-road approaches with left-turn lanes 2

Angle collision 0.182 0.217 0.399
Number of major-road approaches with right-turn lanes 2

Sideswipe 0.050 0.029 0.079

Other multiple-vehicle collision 0.025 0.141 0.166
Data for signalized intersections only: Subtotal 0.414 0.648 1.062
Number of approaches with left-turn lanes 0

Single-Vehicle Collisions
Number of approaches with right-turn lanes 0 — - -

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing o ) )

Collision with animal 0.000 0.002 0.002
Type of left-turn signal phasing Permissive o o )

Collision with fixed object 0.022 0.071 0.093
Intersection red light cameras Not Present

Collision with other object 0.003 0.006 0.009
Sum of all pedestrian crossing volumes ) ) o

Other single-vehicle collision 0.002 0.001 0.003
Maximum number of lanes crossed by a pedestrian . . o

Single-vehicle noncollision 0.006 0.004 0.010
Number of bus stops within 1,000ft of the intersection 0

Collision with pedestrian 0.026 0.026
Schools within 1,000ft of the intersection Not Present o o

Collision with bicycle 0.021 0.021
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.080 0.084 0.164
Number of approaches for which RTOR is prohibited

Total 0.494 0.732 1.226

HISAFE v1.0
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Urban and Suburban Roadway Segments

North Section 003.hsmx - Two-Lane full reconstruction
. __________________________________________________________________________________________________________________________________________________________________________________________________|

General Information

Cold Water Creek to Sentry Entrance (2035)
7/20/2011

Analyst Matt Tronnes Analysis Name Two-Lane full reconstruction Analysis Date 6/24/2011 2:08 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section - 2035 No Build volumes used
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 2U Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L {(mi) 0.3 Total 0.40 1.06 1.47
AADT (veh/day) 19000 Crash rate (crashes/mi/year) 13 3.5 4.9
Type of on-street parking None
Crash Severity Distribution

Land use Residential/Other

Collision Type Fatal and Injury Property Damage Only Total
Curb length with on-street parking

Multiple-Vehicle Collisions
Median width (ft) 15

Rear-end collision 0.240 0.628 0.868
Lighting Not Present

Head-on collision 0.022 0.003 0.025
Automated speed enforcement Not Present

Angle collision 0.028 0.064 0.092
Major commercial driveways 0 . . o

Sideswipe, same direction 0.005 0.025 0.030
Minor commercial driveways 0 . . o

Sideswipe, opposite direction 0.024 0.044 0.068
Major industrial/institutional driveways 0 . . .

Other multiple-vehicle collision 0.010 0.043 0.053
Minor industrial/institutional driveways 0

Subtotal 0.329 0.807 1.136
Major residential driveways 0

Single-Vehicle Collisions
Minor residential driveways 0

Collision with animal 0.002 0.017 0.019
Other driveways 0 " T .

Collision with fixed object 0.042 0.195 0.237
Speed Category 31 o ) )

Collision with other object 0.001 0.003 0.004
Roadside fixed object density (fixed objects/mi) 1 ) ) o

Other single-vehicle collision 0.014 0.042 0.056
Offset to roadside fixed objects (ft) 30 o ) )

Collision with pedestrian 0.007 0.007
Calibration Factor, Cr 1.00 I

Collision with bicycle 0.006 0.006

Subtotal 0.072 0.257 0.329

Total 0.401 1.064 1.465

HISAFE v1.0
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Urban and Suburban Arterial Intersections
North Section 003.hsmx - Two-Lane full reconstruction

General Information

County TT/Sentry Entrance (2035)

7/20/2011

Analyst Matt Tronnes Analysis Name Two-Lane full reconstruction Analysis Date 6/24/2011 2:08 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section - 2035 No Build volumes used
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 48T Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 19000 Total 0.69 0.96 1.65
AADTminor 5020
Crash Severity Distribution

Intersection Lighting Not Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.197 0.322 0.519
Data for unsignalized intersections only: Head-on collision 0.024 0.026 0.050
Number of major-road approaches with left-turn lanes 2

Angle collision 0.257 0.288 0.545
Number of major-road approaches with right-turn lanes 2 ) )

Sideswipe 0.071 0.038 0.109

Other multiple-vehicle collision 0.035 0.187 0.222
Data for signalized intersections only: Subtotal 0.584 0.861 1.445
Number of approaches with left-turn lanes 0

Single-Vehicle Collisions
Number of approaches with right-turn lanes 0 — - -

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing o ) )

Collision with animal 0.000 0.003 0.003
Type of left-turn signal phasing Permissive o o )

Collision with fixed object 0.026 0.083 0.109
Intersection red light cameras Not Present

Collision with other object 0.003 0.007 0.010
Sum of all pedestrian crossing volumes ) ) o

Other single-vehicle collision 0.002 0.001 0.003
Maximum number of lanes crossed by a pedestrian . . o

Single-vehicle noncollision 0.007 0.005 0.012
Number of bus stops within 1,000ft of the intersection 0

Collision with pedestrian 0.035 0.035
Schools within 1,000ft of the intersection Not Present

Collision with bicycle 0.028 0.028
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.101 0.099 0.200
Number of approaches for which RTOR is prohibited

Total 0.685 0.960 1.645

HISAFE v1.0
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Urban and Suburban Roadway Segments
North Section 003.hsmx - Two-Lane full reconstruction

General Information

Sentry Entrance to US 18 (2035)
7/20/2011

Analyst Matt Tronnes Analysis Name Two-Lane full reconstruction Analysis Date 6/24/2011 2:08 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section - 2035 No Build volumes used
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 2U Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L (mi) 0.1 Total 013 0.35 0.49
AADT (veh/day) 19000 Crash rate (crashes/mifyear) 1.3 3.5 4.9
Type of on-street parking None
Land use Commercial/industrial Crash Severity Distribution
nstitutional Collision Type Fatal and Injury Property Damage Only Total
Curb length with on-street parking Multiple-Vehicle Collisions
Median width (ft) 15 Rear-end collision 0.080 0.209 0.289
Lighting Not Present Head-on collision 0.007 0.001 0.008
Automated speed enforcement Not Present Angle collision 0.009 0.021 0.030
Major commercial driveways 0 Sideswipe, same direction 0.002 0.008 0.010
Minor commercial driveways 0 Sideswipe, opposite direction 0.008 0.015 0.023
Major industrial/institutional driveways 0 Other multiple-vehicle collision 0.003 0.014 0.017
Minor industrial/institutional driveways 0 Subtotal 0.109 0.268 0377
Major residential driveways 0 Single-Vehicle Collisions
Minor residential driveways 0 Collision with animal 0.000 0.006 0.006
Other driveways 0 Collision with fixed object 0.014 0.065 0.079
Speed Category 3 Collision with other object 0.000 0.001 0.001
Roadside fixed object density (fixed objects/mi) ! Other single-vehicle collision 0.005 0.014 0.019
Offset to roadside fixed objects (ft) 30 Collision with pedestrian 0.002 0.002
Calibration Factor, Cr 1.00 Collision with bicycle 0.002 0.002
Subtotal 0.023 0.086 0.109
Total 0.132 0.354 0.486

HISAFE v1.0
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Urban and Suburban Arterial Intersections County TT/US 18 (2035)
North Section 003.hsmx - Two-Lane full reconstruction 7/20/2011

. __________________________________________________________________________________________________________________________________________________________________________________________________|
General Information

Analyst Matt Tronnes Analysis Name Two-Lane full reconstruction Analysis Date 6/24/2011 2:08 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section - 2035 No Build volumes used
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 4SG Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 17500 Total 1.01 2.02 3.03
AADTminor 16000
Crash Severity Distribution

Intersection Lighting Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.399 0.907 1.306
Data for unsignalized intersections only: Head-on collision 0.043 0.056 0.099
Number of major-road approaches with left-turn lanes 0

Angle collision 0.308 0.458 0.766
Number of major-road approaches with right-turn lanes 0 ) )

Sideswipe 0.088 0.060 0.148

Other multiple-vehicle collision 0.049 0.396 0.445
Data for signalized intersections only: Subtotal 0.887 1.877 2764
Number of approaches with left-turn lanes 4

Single-Vehicle Collisions
Number of approaches with right-turn lanes 4 — - -

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing 0 o ) )

Collision with animal 0.000 0.000 0.000
Type of left-turn signal phasing Permissive o o )

Collision with fixed object 0.041 0.124 0.165
Intersection red light cameras Not Present

Collision with other object 0.004 0.010 0.014
Sum of all pedestrian crossing volumes 20 ) ) o

Other single-vehicle collision 0.002 0.003 0.005
Maximum number of lanes crossed by a pedestrian 4 . . o

Single-vehicle noncollision 0.008 0.005 0.013
Number of bus stops within 1,000ft of the intersection 0

Collision with pedestrian 0.024 0.024
Schools within 1,000ft of the intersection Not Present

Collision with bicycle 0.044 0.044
Number of alcohol sale establishments within 1,000ft 1-8

Subtotal 0.123 0.142 0.265
Number of approaches for which RTOR is prohibited 0

Total 1.010 2.019 3.029

HISAFE v1.0 10f1



Urban and Suburban Arterial Intersections

North Section 001.hsmx - Four-Lane on County TT alignment alternative
. ___________________________________________________________________________________________________________________________________________________________}

General Information

County TT/Rolling Ridge Drive (2035)
7/20/2011

Four-Lane on County TT alignment

Analyst Matt Tronnes Analysis Name . Analysis Date 6/24/2011 11:05 AM
alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section - 2035 No Build volumes used.
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 4SG Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 19000 Total 0.99 1.88 2.87
AADTminor 2500
Crash Severity Distribution

Intersection Lighting Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.392 0.847 1.239
Data for unsignalized intersections only: Head-on collision 0.043 0.053 0.096
Number of major-road approaches with left-turn lanes 0 o

Angle collision 0.303 0.428 0.731
Number of major-road approaches with right-turn lanes 2 . .

Sideswipe 0.086 0.056 0.142

Other multiple-vehicle collision 0.048 0.370 0.418
Data for signalized intersections only: Subtotal 0.872 1.754 2626
Number of approaches with left-turn lanes 2

Single-Vehicle Collisions
Number of approaches with right-turn lanes 2

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing 0 o ) )

Collision with animal 0.000 0.000 0.000
Type of left-turn signal phasing Permissive Protected . o .

Collision with fixed object 0.033 0.108 0.141
Intersection red light cameras Not Present o ) )

Collision with other object 0.003 0.009 0.012
Sum of all pedestrian crossing volumes 120 ) ) o

Other single-vehicle collision 0.002 0.003 0.005
Maximum number of lanes crossed by a pedestrian 3 . . o

Single-vehicle noncollision 0.006 0.004 0.010
Number of bus stops within 1,000it of the intersection 0 » ) .

Collision with pedestrian 0.031 0.031
Schools within 1,000ft of the intersection Present

Collision with bicycle 0.042 0.042
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.117 0.124 0.241
Number of approaches for which RTOR is prohibited 0

Total 0.989 1.878 2.867

HISAFE v1.0
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Urban and Suburban Roadway Segments Rolling Ridge to Woodridge (2035)

North Section 001.hsmx - Four-Lane on County TT alignment alternative 7/20/2011
. ___________________________________________________________________________________________________________________________________________________________}

General Information

Four-Lane on County TT alignment

Analyst Matt Tronnes Analysis Name . Analysis Date 6/24/2011 11:05 AM
alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section - 2035 No Build volumes used.
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 4D Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L (mi) 0.1 Total 0.10 025 0.34
AADT (veh/day) 18000 Crash rate (crashes/milyear) 1.0 25 3.4
Type of on-street parking None
o Crash Severity Distribution

Land use Residential/Other

Collision Type Fatal and Injury Property Damage Only Total

Curb length with on-street parking Multiple-Vehicle Collisions

Median width (ft) 10

Rear-end collision 0.064 0.128 0.192
Lighting Not Present

Head-on collision 0.002 0.001 0.003
Automated speed enforcement Not Present

Angle collision 0.003 0.007 0.010
Major commercial driveways 0 . . o

Sideswipe, same direction 0.004 0.043 0.047
Minor commercial driveways 0

Sideswipe, opposite direction 0.001 0.000 0.001
Major industrial/institutional driveways 0 . . .

Other multiple-vehicle collision 0.004 0.014 0.018
Minor industrial/institutional driveways 0

Subtotal 0.078 0.193 0.271
Major residential driveways 0

Single-Vehicle Collisions
Minor residential driveways 0

Collision with animal 0.000 0.003 0.003
Other driveways 0

Collision with fixed object 0.006 0.044 0.050
Speed Category 31 o ) )

Collision with other object 0.000 0.001 0.001
Roadside fixed object density (fixed objects/mi) 1 ) ) o

Other single-vehicle collision 0.005 0.006 0.011
Offset to roadside fixed objects (ft) 30 o ) )

Collision with pedestrian 0.006 0.006
Calibration Factor, Cr 1.00

Collision with bicycle 0.002 0.002

Subtotal 0.019 0.054 0.073

Total 0.097 0.247 0.344

HISAFE v1.0 10f1



Urban and Suburban Arterial Intersections County TT/Woodridge Lane (2035)

North Section 001.hsmx - Four-Lane on County TT alignment alternative 7/20/2011
. ___________________________________________________________________________________________________________________________________________________________}

General Information

Four-Lane on County TT alignment

Analyst Matt Tronnes Analysis Name . Analysis Date 6/24/2011 11:05 AM
alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section - 2035 No Build volumes used.
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 48T Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 18000 Total 0.42 0.63 1.05
AADTminor 1260
Crash Severity Distribution

Intersection Lighting Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.118 0.207 0.325
Data for unsignalized intersections only: Head-on collision 0.014 0.017 0.031
Number of major-road approaches with left-turn lanes 2 o

Angle collision 0.153 0.186 0.339
Number of major-road approaches with right-turn lanes 2 . .

Sideswipe 0.042 0.024 0.066

Other multiple-vehicle collision 0.021 0.120 0.141
Data for signalized intersections only: Subtotal 0.348 0.554 0.902
Number of approaches with left-turn lanes 0

Single-Vehicle Collisions
Number of approaches with right-turn lanes 0

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing o ) )

Collision with animal 0.000 0.002 0.002
Type of left-turn signal phasing Permissive o o .

Collision with fixed object 0.020 0.064 0.084
Intersection red light cameras Not Present o ) )

Collision with other object 0.003 0.005 0.008
Sum of all pedestrian crossing volumes ) ) o

Other single-vehicle collision 0.001 0.001 0.002
Maximum number of lanes crossed by a pedestrian . . o

Single-vehicle noncollision 0.005 0.004 0.009
Number of bus stops within 1,000it of the intersection 0 » ) .

Collision with pedestrian 0.022 0.022
Schools within 1,000ft of the intersection Not Present

Collision with bicycle 0.018 0.018
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.069 0.076 0.145
Number of approaches for which RTOR is prohibited

Total 0.417 0.630 1.047

HISAFE v1.0 10f1



Urban and Suburban Roadway Segments Woodridge to Lancaster (2035)

North Section 001.hsmx - Four-Lane on County TT alignment alternative 7/20/2011
. ___________________________________________________________________________________________________________________________________________________________}

General Information

Four-Lane on County TT alignment

Analyst Matt Tronnes Analysis Name . Analysis Date 6/24/2011 11:05 AM
alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section - 2035 No Build volumes used.
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 4D Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L (mi) 0.3 Total 0.28 0.73 1.02
AADT (veh/day) 18000 Crash rate (crashes/milyear) 0.9 24 3.4
Type of on-street parking None
Crash Severity Distribution

Land use Residential/Other

Collision Type Fatal and Injury Property Damage Only Total

Curb length with on-street parking Multiple-Vehicle Collisions

Median width (ft) 20

Rear-end collision 0.188 0.377 0.565
Lighting Not Present

Head-on collision 0.005 0.004 0.009
Automated speed enforcement Not Present

Angle collision 0.009 0.021 0.030
Major commercial driveways 0 . . o

Sideswipe, same direction 0.011 0.127 0.138
Minor commercial driveways 0

Sideswipe, opposite direction 0.002 0.001 0.003
Major industrial/institutional driveways 0 . . .

Other multiple-vehicle collision 0.011 0.040 0.051
Minor industrial/institutional driveways 0

Subtotal 0.228 0.575 0.803
Major residential driveways 0

Single-Vehicle Collisions
Minor residential driveways 2

Collision with animal 0.000 0.010 0.010
Other driveways 0

Collision with fixed object 0.016 0.128 0.144
Speed Category 31 o ) )

Collision with other object 0.001 0.003 0.004
Roadside fixed object density (fixed objects/mi) 1 ) ) o

Other single-vehicle collision 0.015 0.017 0.032
Offset to roadside fixed objects (ft) 30 o ) )

Collision with pedestrian 0.019 0.019
Calibration Factor, Cr 1.00

Collision with bicycle 0.005 0.005

Subtotal 0.056 0.158 0.214

Total 0.284 0.733 1.017

HISAFE v1.0 10f1



Urban and Suburban Arterial Intersections County TT/Lancaster Drive (2035)

North Section 001.hsmx - Four-Lane on County TT alignment alternative 7/20/2011
. ___________________________________________________________________________________________________________________________________________________________}

General Information

Four-Lane on County TT alignment

Analyst Matt Tronnes Analysis Name . Analysis Date 6/24/2011 11:05 AM
alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section - 2035 No Build volumes used.
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 48T Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 18000 Total 0.39 0.60 0.99
AADTminor 970
Crash Severity Distribution

Intersection Lighting Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.110 0.195 0.305
Data for unsignalized intersections only: Head-on collision 0.013 0.016 0.029
Number of major-road approaches with left-turn lanes 2 o

Angle collision 0.143 0.175 0.318
Number of major-road approaches with right-turn lanes 2 . .

Sideswipe 0.039 0.023 0.062

Other multiple-vehicle collision 0.019 0.113 0.132
Data for signalized intersections only: Subtotal 0.324 0.522 0.846
Number of approaches with left-turn lanes 0

Single-Vehicle Collisions
Number of approaches with right-turn lanes 0

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing o ) )

Collision with animal 0.000 0.002 0.002
Type of left-turn signal phasing Permissive o o .

Collision with fixed object 0.019 0.062 0.081
Intersection red light cameras Not Present o ) )

Collision with other object 0.002 0.005 0.007
Sum of all pedestrian crossing volumes ) ) o

Other single-vehicle collision 0.001 0.001 0.002
Maximum number of lanes crossed by a pedestrian . . o

Single-vehicle noncollision 0.005 0.004 0.009
Number of bus stops within 1,000it of the intersection 0 » ) .

Collision with pedestrian 0.021 0.021
Schools within 1,000ft of the intersection Not Present

Collision with bicycle 0.017 0.017
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.065 0.074 0.139
Number of approaches for which RTOR is prohibited

Total 0.389 0.596 0.985

HISAFE v1.0 10f1



Urban and Suburban Roadway Segments Lancaster to Northview (2035)

North Section 001.hsmx - Four-Lane on County TT alignment alternative 7/20/2011
. ___________________________________________________________________________________________________________________________________________________________}

General Information

Four-Lane on County TT alignment

Analyst Matt Tronnes Analysis Name . Analysis Date 6/24/2011 11:05 AM
alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section - 2035 No Build volumes used.
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 4D Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L (mi) 0.2 Total 0.19 0.49 0.68
AADT (veh/day) 18000 Crash rate (crashes/milyear) 1.0 25 3.4
Type of on-street parking None
Crash Severity Distribution

Land use Residential/Other

Collision Type Fatal and Injury Property Damage Only Total

Curb length with on-street parking Multiple-Vehicle Collisions

Median width (ft) 20

Rear-end collision 0.125 0.252 0.377
Lighting Not Present

Head-on collision 0.003 0.003 0.006
Automated speed enforcement Not Present

Angle collision 0.006 0.014 0.020
Major commercial driveways 0 . . o

Sideswipe, same direction 0.008 0.085 0.093
Minor commercial driveways 0

Sideswipe, opposite direction 0.002 0.000 0.002
Major industrial/institutional driveways 0 . . .

Other multiple-vehicle collision 0.007 0.027 0.034
Minor industrial/institutional driveways 1

Subtotal 0.153 0.385 0.538
Major residential driveways 0

Single-Vehicle Collisions
Minor residential driveways 0

Collision with animal 0.000 0.007 0.007
Other driveways 0

Collision with fixed object 0.011 0.086 0.097
Speed Category 31 o ) )

Collision with other object 0.001 0.002 0.003
Roadside fixed object density (fixed objects/mi) 1 ) ) o

Other single-vehicle collision 0.010 0.011 0.021
Offset to roadside fixed objects (ft) 30 o ) )

Collision with pedestrian 0.013 0.013
Calibration Factor, Cr 1.00

Collision with bicycle 0.003 0.003

Subtotal 0.038 0.106 0.144

Total 0.191 0.491 0.682

HISAFE v1.0 10f1



Urban and Suburban Arterial Intersections County TT/Northview Road (2035)

North Section 001.hsmx - Four-Lane on County TT alignment alternative 7/20/2011
. ___________________________________________________________________________________________________________________________________________________________}

General Information

Four-Lane on County TT alignment

Analyst Matt Tronnes Analysis Name . Analysis Date 6/24/2011 11:05 AM
alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section - 2035 No Build volumes used.
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 4SG Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 19000 Total 1.1 2.21 3.32
AADTminor 12000
Crash Severity Distribution

Intersection Lighting Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.446 0.994 1.440
Data for unsignalized intersections only: Head-on collision 0.049 0.062 0.111
Number of major-road approaches with left-turn lanes 2 o

Angle collision 0.344 0.502 0.846
Number of major-road approaches with right-turn lanes 2 . .

Sideswipe 0.098 0.066 0.164

Other multiple-vehicle collision 0.055 0.434 0.489
Data for signalized intersections only: Subtotal 0.992 2.058 3.050
Number of approaches with left-turn lanes 4

Single-Vehicle Collisions
Number of approaches with right-turn lanes 2

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing 0 o ) )

Collision with animal 0.000 0.000 0.000
Type of left-turn signal phasing Permissive o o .

Collision with fixed object 0.042 0.131 0.173
Intersection red light cameras Not Present o ) )

Collision with other object 0.004 0.011 0.015
Sum of all pedestrian crossing volumes 10 ) ) o

Other single-vehicle collision 0.002 0.003 0.005
Maximum number of lanes crossed by a pedestrian 4 . . o

Single-vehicle noncollision 0.008 0.005 0.013
Number of bus stops within 1,000it of the intersection 0 » ) .

Collision with pedestrian 0.013 0.013
Schools within 1,000ft of the intersection Not Present

Collision with bicycle 0.049 0.049
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.118 0.150 0.268
Number of approaches for which RTOR is prohibited

Total 1.110 2.208 3.318

HISAFE v1.0 10f1



Urban and Suburban Roadway Segments Northview to Cold Water Creek (2035)

North Section 001.hsmx - Four-Lane on County TT alignment alternative 7/20/2011
. ___________________________________________________________________________________________________________________________________________________________}

General Information

Four-Lane on County TT alignment

Analyst Matt Tronnes Analysis Name . Analysis Date 6/24/2011 11:05 AM
alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section - 2035 No Build volumes used.
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 4D Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L (mi) 0.7 Total 0.69 1.80 249
AADT (veh/day) 19000 Crash rate (crashes/milyear) 1.0 26 3.6
Type of on-street parking None
Crash Severity Distribution

Land use Residential/Other

Collision Type Fatal and Injury Property Damage Only Total

Curb length with on-street parking Multiple-Vehicle Collisions

Median width (ft) 30

Rear-end collision 0.464 0.940 1.404
Lighting Not Present

Head-on collision 0.011 0.010 0.021
Automated speed enforcement Not Present

Angle collision 0.022 0.051 0.073
Major commercial driveways 0 . . o

Sideswipe, same direction 0.028 0.317 0.345
Minor commercial driveways 0

Sideswipe, opposite direction 0.006 0.001 0.007
Major industrial/institutional driveways 0 . . .

Other multiple-vehicle collision 0.027 0.101 0.128
Minor industrial/institutional driveways 0

Subtotal 0.558 1.420 1.978
Major residential driveways 0

Single-Vehicle Collisions
Minor residential driveways 0

Collision with animal 0.000 0.024 0.024
Other driveways 0

Collision with fixed object 0.038 0.305 0.343
Speed Category 31 o ) )

Collision with other object 0.002 0.006 0.008
Roadside fixed object density (fixed objects/mi) 1 ) ) o

Other single-vehicle collision 0.035 0.041 0.076
Offset to roadside fixed objects (ft) 30 o ) )

Collision with pedestrian 0.046 0.046
Calibration Factor, Cr 1.00

Collision with bicycle 0.012 0.012

Subtotal 0.133 0.376 0.509

Total 0.691 1.796 2.487

HISAFE v1.0 10f1



Urban and Suburban Arterial Intersections County TT/Cold Water Creek Drive (2035)

North Section 001.hsmx - Four-Lane on County TT alignment alternative 7/20/2011
. ___________________________________________________________________________________________________________________________________________________________}

General Information

Four-Lane on County TT alignment

Analyst Matt Tronnes Analysis Name . Analysis Date 6/24/2011 11:05 AM
alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section - 2035 No Build volumes used.
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 48T Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 19000 Total 0.49 0.73 1.23
AADTminor 1470
Crash Severity Distribution

Intersection Lighting Not Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.140 0.242 0.382
Data for unsignalized intersections only: Head-on collision 0.017 0.019 0.036
Number of major-road approaches with left-turn lanes 2 o

Angle collision 0.182 0.217 0.399
Number of major-road approaches with right-turn lanes 2 . .

Sideswipe 0.050 0.029 0.079

Other multiple-vehicle collision 0.025 0.141 0.166
Data for signalized intersections only: Subtotal 0.414 0.648 1.062
Number of approaches with left-turn lanes 0

Single-Vehicle Collisions
Number of approaches with right-turn lanes 0

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing o ) )

Collision with animal 0.000 0.002 0.002
Type of left-turn signal phasing Permissive o o .

Collision with fixed object 0.022 0.071 0.093
Intersection red light cameras Not Present o ) )

Collision with other object 0.003 0.006 0.009
Sum of all pedestrian crossing volumes ) ) o

Other single-vehicle collision 0.002 0.001 0.003
Maximum number of lanes crossed by a pedestrian . . o

Single-vehicle noncollision 0.006 0.004 0.010
Number of bus stops within 1,000it of the intersection 0 » ) .

Collision with pedestrian 0.026 0.026
Schools within 1,000ft of the intersection Not Present

Collision with bicycle 0.021 0.021
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.080 0.084 0.164
Number of approaches for which RTOR is prohibited

Total 0.494 0.732 1.226

HISAFE v1.0 10f1



Urban and Suburban Roadway Segments Cold Water Creek to Sentry Entrance (2035)

North Section 001.hsmx - Four-Lane on County TT alignment alternative 7/20/2011
. ___________________________________________________________________________________________________________________________________________________________}

General Information

Four-Lane on County TT alignment

Analyst Matt Tronnes Analysis Name . Analysis Date 6/24/2011 11:05 AM
alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section - 2035 No Build volumes used.
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 4D Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L (mi) 0.3 Total 0.30 0.78 1.08
AADT (veh/day) 19000 Crash rate (crashes/milyear) 1.0 26 3.6
Type of on-street parking None
Crash Severity Distribution

Land use Residential/Other

Collision Type Fatal and Injury Property Damage Only Total

Curb length with on-street parking Multiple-Vehicle Collisions

Median width (ft) 20

Rear-end collision 0.201 0.407 0.608
Lighting Not Present

Head-on collision 0.005 0.004 0.009
Automated speed enforcement Not Present

Angle collision 0.010 0.022 0.032
Major commercial driveways 0 . . o

Sideswipe, same direction 0.012 0.137 0.149
Minor commercial driveways 0

Sideswipe, opposite direction 0.002 0.001 0.003
Major industrial/institutional driveways 0 . . .

Other multiple-vehicle collision 0.012 0.044 0.056
Minor industrial/institutional driveways 0

Subtotal 0.242 0.615 0.857
Major residential driveways 0

Single-Vehicle Collisions
Minor residential driveways 0

Collision with animal 0.000 0.010 0.010
Other driveways 0

Collision with fixed object 0.017 0.132 0.149
Speed Category 31 o ) )

Collision with other object 0.001 0.003 0.004
Roadside fixed object density (fixed objects/mi) 1 ) ) o

Other single-vehicle collision 0.016 0.017 0.033
Offset to roadside fixed objects (ft) 30 o ) )

Collision with pedestrian 0.020 0.020
Calibration Factor, Cr 1.00

Collision with bicycle 0.005 0.005

Subtotal 0.059 0.162 0.221

Total 0.301 0.777 1.078

HISAFE v1.0 10f1



Urban and Suburban Arterial Intersections County TT/Sentry Entrance (2035)

North Section 001.hsmx - Four-Lane on County TT alignment alternative 7/20/2011
. ___________________________________________________________________________________________________________________________________________________________}

General Information

Four-Lane on County TT alignment

Analyst Matt Tronnes Analysis Name . Analysis Date 6/24/2011 11:05 AM
alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section - 2035 No Build volumes used.
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 48T Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 19000 Total 0.69 0.96 1.65
AADTminor 5020
Crash Severity Distribution

Intersection Lighting Not Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.197 0.322 0.519
Data for unsignalized intersections only: Head-on collision 0.024 0.026 0.050
Number of major-road approaches with left-turn lanes 2 o

Angle collision 0.257 0.288 0.545
Number of major-road approaches with right-turn lanes 2 . .

Sideswipe 0.071 0.038 0.109

Other multiple-vehicle collision 0.035 0.187 0.222
Data for signalized intersections only: Subtotal 0.584 0.861 1.445
Number of approaches with left-turn lanes 0

Single-Vehicle Collisions
Number of approaches with right-turn lanes 0

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing o ) )

Collision with animal 0.000 0.003 0.003
Type of left-turn signal phasing Permissive o o .

Collision with fixed object 0.026 0.083 0.109
Intersection red light cameras Not Present o ) )

Collision with other object 0.003 0.007 0.010
Sum of all pedestrian crossing volumes ) ) o

Other single-vehicle collision 0.002 0.001 0.003
Maximum number of lanes crossed by a pedestrian . . o

Single-vehicle noncollision 0.007 0.005 0.012
Number of bus stops within 1,000it of the intersection 0 » ) .

Collision with pedestrian 0.035 0.035
Schools within 1,000ft of the intersection Not Present

Collision with bicycle 0.028 0.028
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.101 0.099 0.200
Number of approaches for which RTOR is prohibited

Total 0.685 0.960 1.645

HISAFE v1.0 10f1



Urban and Suburban Roadway Segments

North Section 001.hsmx - Four-Lane on County TT alignment alternative
. ___________________________________________________________________________________________________________________________________________________________}

General Information

Sentry Entrance to US 18 (2035)
7/20/2011

Four-Lane on County TT alignment

Analyst Matt Tronnes Analysis Name alternative Analysis Date 6/24/2011 11:05 AM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section - 2035 No Build volumes used.
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 4D Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L (mi) 0.1 Total 0.10 0.26 0.36
AADT (veh/day) 19000 Crash rate (crashes/mifyear) 1.0 26 36
Type of on-street parking None
L use Commercial/industrial Crash Severity Distribution
nstitutional Collision Type Fatal and Injury Property Damage Only Total
Curb length with on-street parking Multiple-Vehicle Collisions
Median width (ft) 20 Rear-end collision 0.067 0.136 0.203
Lighting Not Present Head-on collision 0.002 0.001 0.003
Automated speed enforcement Not Present Angle collision 0.003 0.007 0.010
Major commercial driveways 0 Sideswipe, same direction 0.004 0.046 0.050
Minor commercial driveways 0 Sideswipe, opposite direction 0.001 0.000 0.001
Major industrial/institutional driveways 0 Other multiple-vehicle collision 0.004 0.015 0.019
Minor industrial/institutional driveways 0 Subtotal 0.081 0.205 0.286
Major residential driveways 0 Single-Vehicle Collisions
Minor residential driveways 0 Collision with animal 0.000 0.003 0.003
Other driveways 0 Collision with fixed object 0.006 0.044 0.050
Speed Category 31 Collision with other object 0.000 0.001 0.001
Roadside fixed object density (fixed objects/mi) ! Other single-vehicle collision 0.005 0.006 0.011
Offset to roadside fixed objects (ft) 30 Collision with pedestrian 0.007 0.007
Calibration Factor, Cr 1.00 Collision with bicycle 0.002 0.002
Subtotal 0.020 0.054 0.074
Total 0.101 0.259 0.360

HISAFE v1.0

10f1



Urban and Suburban Arterial Intersections County TT/US 18 (2035)

North Section 001.hsmx - Four-Lane on County TT alignment alternative 7/20/2011
. ___________________________________________________________________________________________________________________________________________________________}

General Information

Four-Lane on County TT alignment

Analyst Matt Tronnes Analysis Name . Analysis Date 6/24/2011 11:05 AM
alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section - 2035 No Build volumes used.
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 4SG Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 17500 Total 1.01 2.02 3.03
AADTminor 16000
Crash Severity Distribution

Intersection Lighting Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.399 0.907 1.306
Data for unsignalized intersections only: Head-on collision 0.043 0.056 0.099
Number of major-road approaches with left-turn lanes 0 o

Angle collision 0.308 0.458 0.766
Number of major-road approaches with right-turn lanes 0 . .

Sideswipe 0.088 0.060 0.148

Other multiple-vehicle collision 0.049 0.396 0.445
Data for signalized intersections only: Subtotal 0.887 1.877 2.764
Number of approaches with left-turn lanes 4

Single-Vehicle Collisions
Number of approaches with right-turn lanes 4

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing 0 o ) )

Collision with animal 0.000 0.000 0.000
Type of left-turn signal phasing Permissive o o .

Collision with fixed object 0.041 0.124 0.165
Intersection red light cameras Not Present o ) )

Collision with other object 0.004 0.010 0.014
Sum of all pedestrian crossing volumes 20 ) ) o

Other single-vehicle collision 0.002 0.003 0.005
Maximum number of lanes crossed by a pedestrian 4 . . o

Single-vehicle noncollision 0.008 0.005 0.013
Number of bus stops within 1,000it of the intersection 0 » ) .

Collision with pedestrian 0.024 0.024
Schools within 1,000ft of the intersection Not Present

Collision with bicycle 0.044 0.044
Number of alcohol sale establishments within 1,000ft 1-8

Subtotal 0.123 0.142 0.265
Number of approaches for which RTOR is prohibited 0

Total 1.010 2.019 3.029

HISAFE v1.0 10f1



NORTH SECTION - ALL BUILD VOLUMES
US 18/ SUMMIT AVENUE TO ROLLING RIDGE DRIVE




Urban and Suburban Arterial Intersections County TT/Rolling Ridge Drive (2035)

North Section 003.hsmx - Two-Lane full reconstruction 7/20/2011
. __________________________________________________________________________________________________________________________________________________________________________________________________|

General Information

Analyst Matt Tronnes Analysis Name Two-Lane full reconstruction Analysis Date 6/24/2011 2:08 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 4SG Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 25000 Total 1.44 2.62 4.06
AADTminor 3160
Crash Severity Distribution

Intersection Lighting Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.569 1.185 1.754
Data for unsignalized intersections only: Head-on collision 0.062 0.074 0.136
Number of major-road approaches with left-turn lanes 0

Angle collision 0.439 0.599 1.038
Number of major-road approaches with right-turn lanes 2 ) )

Sideswipe 0.125 0.079 0.204

Other multiple-vehicle collision 0.070 0.518 0.588
Data for signalized intersections only: Subtotal 1.265 2455 3.720
Number of approaches with left-turn lanes 2

Single-Vehicle Collisions
Number of approaches with right-turn lanes 2 — - -

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing 0 o ) )

Collision with animal 0.000 0.000 0.000
Type of left-turn signal phasing Permissive o o )

Collision with fixed object 0.039 0.142 0.181
Intersection red light cameras Not Present

Collision with other object 0.004 0.011 0.015
Sum of all pedestrian crossing volumes 400 ) ) o

Other single-vehicle collision 0.002 0.004 0.006
Maximum number of lanes crossed by a pedestrian 5 . . o

Single-vehicle noncollision 0.007 0.006 0.013
Number of bus stops within 1,000ft of the intersection 0

Collision with pedestrian 0.062 0.062
Schools within 1,000ft of the intersection Present

Collision with bicycle 0.059 0.059
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.173 0.163 0.336
Number of approaches for which RTOR is prohibited

Total 1.438 2.618 4.056

HISAFE v1.0 10f1



Urban and Suburban Roadway Segments

North Section 003.hsmx - Two-Lane full reconstruction
. __________________________________________________________________________________________________________________________________________________________________________________________________|

General Information

Rolling Ridge to Woodridge (2011)
7/20/2011

Analyst Matt Tronnes Analysis Name Two-Lane full reconstruction Analysis Date 6/24/2011 2:08 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 2U Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L (mi) 0.1 Total 0.19 0.50 069
AADT (veh/day) 24000 Crash rate (crashes/mi/year) 1.9 5.0 6.9
Type of on-street parking None
Crash Severity Distribution

Land use Residential/Other

Collision Type Fatal and Injury Property Damage Only Total
Curb length with on-street parking

Multiple-Vehicle Collisions
Median width (ft) 20

Rear-end collision 0.118 0.310 0.428
Lighting Not Present

Head-on collision 0.011 0.002 0.013
Automated speed enforcement Not Present

Angle collision 0.014 0.032 0.046
Major commercial driveways 0 . . o

Sideswipe, same direction 0.002 0.012 0.014
Minor commercial driveways 0 . . o

Sideswipe, opposite direction 0.012 0.022 0.034
Major industrial/institutional driveways 0 . . .

Other multiple-vehicle collision 0.005 0.021 0.026
Minor industrial/institutional driveways 0

Subtotal 0.162 0.399 0.561
Major residential driveways 0

Single-Vehicle Collisions
Minor residential driveways 0

Collision with animal 0.001 0.007 0.008
Other driveways 0 " T .

Collision with fixed object 0.014 0.075 0.089
Speed Category 31 o ) )

Collision with other object 0.000 0.001 0.001
Roadside fixed object density (fixed objects/mi) 1 ) ) o

Other single-vehicle collision 0.005 0.016 0.021
Offset to roadside fixed objects (ft) 30 o ) )

Collision with pedestrian 0.003 0.003
Calibration Factor, Cr 1.00 I

Collision with bicycle 0.003 0.003

Subtotal 0.026 0.099 0.125

Total 0.188 0.498 0.686

HISAFE v1.0

10f1



Urban and Suburban Arterial Intersections County TT/Woodridge Lane (2035)
North Section 003.hsmx - Two-Lane full reconstruction 7/20/2011

. __________________________________________________________________________________________________________________________________________________________________________________________________|
General Information

Analyst Matt Tronnes Analysis Name Two-Lane full reconstruction Analysis Date 6/24/2011 2:08 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 48T Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 24000 Total 0.57 0.81 1.38
AADTminor 1590
Crash Severity Distribution

Intersection Lighting Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.163 0.272 0.435
Data for unsignalized intersections only: Head-on collision 0.020 0.022 0.042
Number of major-road approaches with left-turn lanes 2

Angle collision 0.213 0.244 0.457
Number of major-road approaches with right-turn lanes 2 ) )

Sideswipe 0.058 0.032 0.090

Other multiple-vehicle collision 0.029 0.158 0.187
Data for signalized intersections only: Subtotal 0.483 0.728 1.211
Number of approaches with left-turn lanes 0

Single-Vehicle Collisions
Number of approaches with right-turn lanes 0 — - -

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing o ) )

Collision with animal 0.000 0.002 0.002
Type of left-turn signal phasing Permissive

Collision with fixed object 0.022 0.072 0.094
Intersection red light cameras Not Present

Collision with other object 0.003 0.006 0.009
Sum of all pedestrian crossing volumes ) ) o

Other single-vehicle collision 0.002 0.001 0.003
Maximum number of lanes crossed by a pedestrian . . o

Single-vehicle noncollision 0.006 0.004 0.010
Number of bus stops within 1,000ft of the intersection 0

Collision with pedestrian 0.029 0.029
Schools within 1,000ft of the intersection Not Present

Collision with bicycle 0.024 0.024
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.086 0.085 0.171
Number of approaches for which RTOR is prohibited

Total 0.569 0.813 1.382

HISAFE v1.0 10f1



Urban and Suburban Roadway Segments Woodridge to Lancaster (2035)

North Section 003.hsmx - Two-Lane full reconstruction 7/20/2011
. __________________________________________________________________________________________________________________________________________________________________________________________________|

General Information

Analyst Matt Tronnes Analysis Name Two-Lane full reconstruction Analysis Date 6/24/2011 2:08 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 2U Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L (mi) 0.3 Total 0.58 1.53 2m
AADT (veh/day) 24000 Crash rate (crashes/mi/year) 1.9 5.1 7.0
Type of on-street parking None
Crash Severity Distribution

Land use Residential/Other

Collision Type Fatal and Injury Property Damage Only Total
Curb length with on-street parking

Multiple-Vehicle Collisions
Median width (ft) 15

Rear-end collision 0.355 0.930 1.285
Lighting Not Present

Head-on collision 0.033 0.005 0.038
Automated speed enforcement Not Present

Angle collision 0.041 0.094 0.135
Major commercial driveways 0 . . o

Sideswipe, same direction 0.007 0.037 0.044
Minor commercial driveways 0 . . o

Sideswipe, opposite direction 0.035 0.066 0.101
Major industrial/institutional driveways 0 . . .

Other multiple-vehicle collision 0.014 0.063 0.077
Minor industrial/institutional driveways 0

Subtotal 0.501 1.230 1.731
Major residential driveways 0

Single-Vehicle Collisions
Minor residential driveways 2

Collision with animal 0.002 0.020 0.022
Other driveways 0 " T .

Collision with fixed object 0.044 0.225 0.269
Speed Category 31 o ) )

Collision with other object 0.001 0.004 0.005
Roadside fixed object density (fixed objects/mi) 1 ) ) o

Other single-vehicle collision 0.015 0.048 0.063
Offset to roadside fixed objects (ft) 30 o ) )

Collision with pedestrian 0.010 0.010
Calibration Factor, Cr 1.00 . L

Collision with bicycle 0.008 0.008

Subtotal 0.080 0.297 0.377

Total 0.581 1.527 2.108

HISAFE v1.0
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Urban and Suburban Arterial Intersections County TT/Lancaster Drive (2035)
North Section 003.hsmx - Two-Lane full reconstruction 7/20/2011

. __________________________________________________________________________________________________________________________________________________________________________________________________|
General Information

Analyst Matt Tronnes Analysis Name Two-Lane full reconstruction Analysis Date 6/24/2011 2:08 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 48T Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 24000 Total 0.53 0.77 1.30
AADTminor 1230
Crash Severity Distribution

Intersection Lighting Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.152 0.257 0.409
Data for unsignalized intersections only: Head-on collision 0.018 0.021 0.039
Number of major-road approaches with left-turn lanes 2

Angle collision 0.198 0.230 0.428
Number of major-road approaches with right-turn lanes 2 ) )

Sideswipe 0.054 0.030 0.084

Other multiple-vehicle collision 0.027 0.149 0.176
Data for signalized intersections only: Subtotal 0.449 0.687 1136
Number of approaches with left-turn lanes 0

Single-Vehicle Collisions
Number of approaches with right-turn lanes 0 — - -

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing o ) )

Collision with animal 0.000 0.002 0.002
Type of left-turn signal phasing Permissive o o )

Collision with fixed object 0.022 0.069 0.091
Intersection red light cameras Not Present

Collision with other object 0.003 0.006 0.009
Sum of all pedestrian crossing volumes ) ) o

Other single-vehicle collision 0.002 0.001 0.003
Maximum number of lanes crossed by a pedestrian . . o

Single-vehicle noncollision 0.006 0.004 0.010
Number of bus stops within 1,000ft of the intersection 0

Collision with pedestrian 0.027 0.027
Schools within 1,000ft of the intersection Not Present

Collision with bicycle 0.023 0.023
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.083 0.082 0.165
Number of approaches for which RTOR is prohibited

Total 0.532 0.769 1.301

HISAFE v1.0 10f1



Urban and Suburban Roadway Segments

North Section 003.hsmx - Two-Lane full reconstruction

Lancaster to Northview (2035)
7/20/2011

General Information

Analyst Matt Tronnes Analysis Name Two-Lane full reconstruction Analysis Date 6/24/2011 2:08 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 2U Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L (mi) 0.2 Total 039 1.02 1.41
AADT (veh/day) 24000 Crash rate (crashes/mi/year) 1.9 5.1 7.1
Type of on-street parking None
Crash Severity Distribution

Land use Residential/Other

Collision Type Fatal and Injury Property Damage Only Total
Curb length with on-street parking

Multiple-Vehicle Collisions
Median width (ft) 15

Rear-end collision 0.236 0.622 0.858
Lighting Not Present

Head-on collision 0.022 0.003 0.025
Automated speed enforcement Not Present

Angle collision 0.027 0.063 0.090
Major commercial driveways 0 . . o

Sideswipe, same direction 0.005 0.025 0.030
Minor commercial driveways 0 . . o

Sideswipe, opposite direction 0.024 0.044 0.068
Major industrial/institutional driveways 0 . . .

Other multiple-vehicle collision 0.009 0.042 0.051
Minor industrial/institutional driveways 1

Subtotal 0.335 0.824 1.159
Major residential driveways 0

Single-Vehicle Collisions
Minor residential driveways 0

Collision with animal 0.001 0.013 0.014
Other driveways 0 " T .

Collision with fixed object 0.030 0.150 0.180
Speed Category 31 o ) )

Collision with other object 0.000 0.003 0.003
Roadside fixed object density (fixed objects/mi) 1 ) ) o

Other single-vehicle collision 0.010 0.032 0.042
Offset to roadside fixed objects (ft) 30 o ) )

Collision with pedestrian 0.007 0.007
Calibration Factor, Cr 1.00 . L

Collision with bicycle 0.006 0.006

Subtotal 0.054 0.198 0.252

Total 0.389 1.022 1.411

HISAFE v1.0
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Urban and Suburban Arterial Intersections County TT/Northview Road (2035)
North Section 003.hsmx - Two-Lane full reconstruction 7/20/2011

. __________________________________________________________________________________________________________________________________________________________________________________________________|
General Information

Analyst Matt Tronnes Analysis Name Two-Lane full reconstruction Analysis Date 6/24/2011 2:08 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 4SG Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 23000 Total 1.66 3.24 4.90
AADTminor 11000
Crash Severity Distribution

Intersection Lighting Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.677 1.462 2.139
Data for unsignalized intersections only: Head-on collision 0.074 0.091 0.165
Number of major-road approaches with left-turn lanes 2

Angle collision 0.522 0.739 1.261
Number of major-road approaches with right-turn lanes 2 ) )

Sideswipe 0.149 0.097 0.246

Other multiple-vehicle collision 0.083 0.639 0.722
Data for signalized intersections only: Subtotal 1.505 3.028 4.533
Number of approaches with left-turn lanes 2

Single-Vehicle Collisions
Number of approaches with right-turn lanes 2 — - -

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing 0 o ) )

Collision with animal 0.000 0.000 0.000
Type of left-turn signal phasing Permissive o o )

Collision with fixed object 0.054 0.184 0.238
Intersection red light cameras Not Present

Collision with other object 0.005 0.015 0.020
Sum of all pedestrian crossing volumes 10 ) ) o

Other single-vehicle collision 0.003 0.005 0.008
Maximum number of lanes crossed by a pedestrian 3 . . o

Single-vehicle noncollision 0.010 0.007 0.017
Number of bus stops within 1,000ft of the intersection 0

Collision with pedestrian 0.012 0.012
Schools within 1,000ft of the intersection Not Present

Collision with bicycle 0.072 0.072
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.156 0.211 0.367
Number of approaches for which RTOR is prohibited

Total 1.661 3.239 4.900

HISAFE v1.0 10f1



Urban and Suburban Roadway Segments

North Section 003.hsmx - Two-Lane full reconstruction
. __________________________________________________________________________________________________________________________________________________________________________________________________|

General Information

Northview to Cold Water Creek (2035)
7/20/2011

Analyst Matt Tronnes Analysis Name Two-Lane full reconstruction Analysis Date 6/24/2011 2:08 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 2U Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L (mi) 0.7 Total 1.16 3.07 423
AADT (veh/day) 22000 Crash rate (crashes/mi/year) 17 4.4 6.0
Type of on-street parking None
Crash Severity Distribution

Land use Residential/Other

Collision Type Fatal and Injury Property Damage Only Total
Curb length with on-street parking

Multiple-Vehicle Collisions
Median width (ft) 15

Rear-end collision 0.715 1.877 2.592
Lighting Not Present

Head-on collision 0.067 0.010 0.077
Automated speed enforcement Not Present

Angle collision 0.083 0.191 0.274
Major commercial driveways 0 . . o

Sideswipe, same direction 0.015 0.075 0.090
Minor commercial driveways 0 . . o

Sideswipe, opposite direction 0.072 0.133 0.205
Major industrial/institutional driveways 0 . . .

Other multiple-vehicle collision 0.028 0.128 0.156
Minor industrial/institutional driveways 0

Subtotal 0.980 2.414 3.394
Major residential driveways 0

Single-Vehicle Collisions
Minor residential driveways 0

Collision with animal 0.004 0.043 0.047
Other driveways 0 " T .

Collision with fixed object 0.100 0.499 0.599
Speed Category 31 o ) )

Collision with other object 0.001 0.009 0.010
Roadside fixed object density (fixed objects/mi) 1 ) ) o

Other single-vehicle collision 0.033 0.107 0.140
Offset to roadside fixed objects (ft) 30 o ) )

Collision with pedestrian 0.021 0.021
Calibration Factor, Cr 1.00 . L

Collision with bicycle 0.017 0.017

Subtotal 0.176 0.658 0.834

Total 1.156 3.072 4.228

HISAFE v1.0

10f1



Urban and Suburban Arterial Intersections
North Section 003.hsmx - Two-Lane full reconstruction

County TT/Cold Water Creek Drive (2035)
7/20/2011

General Information

Analyst Matt Tronnes Analysis Name Two-Lane full reconstruction Analysis Date 6/24/2011 2:08 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 48T Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 22000 Total 0.60 0.86 1.45
AADTminor 1860
Crash Severity Distribution

Intersection Lighting Not Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.171 0.286 0.457
Data for unsignalized intersections only: Head-on collision 0.021 0.023 0.044
Number of major-road approaches with left-turn lanes 2

Angle collision 0.223 0.256 0.479
Number of major-road approaches with right-turn lanes 2 ) )

Sideswipe 0.061 0.034 0.095

Other multiple-vehicle collision 0.030 0.166 0.196
Data for signalized intersections only: Subtotal 0.506 0.765 1.271
Number of approaches with left-turn lanes 0

Single-Vehicle Collisions
Number of approaches with right-turn lanes 0 — - -

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing o ) )

Collision with animal 0.000 0.002 0.002
Type of left-turn signal phasing Permissive o o )

Collision with fixed object 0.024 0.077 0.101
Intersection red light cameras Not Present

Collision with other object 0.003 0.006 0.009
Sum of all pedestrian crossing volumes ) ) o

Other single-vehicle collision 0.002 0.001 0.003
Maximum number of lanes crossed by a pedestrian . . o

Single-vehicle noncollision 0.006 0.004 0.010
Number of bus stops within 1,000ft of the intersection 0 . ) .

Collision with pedestrian 0.031 0.031
Schools within 1,000ft of the intersection Not Present

Collision with bicycle 0.025 0.025
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.091 0.090 0.181
Number of approaches for which RTOR is prohibited

Total 0.597 0.855 1.452

HISAFE v1.0
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Urban and Suburban Roadway Segments

North Section 003.hsmx - Two-Lane full reconstruction
. __________________________________________________________________________________________________________________________________________________________________________________________________|

General Information

Cold Water Creek to Sentry Entrance (2035)
7/20/2011

Analyst Matt Tronnes Analysis Name Two-Lane full reconstruction Analysis Date 6/24/2011 2:08 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 2U Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L (mi) 0.3 Total 0.50 1.32 1.81
AADT (veh/day) 22000 Crash rate (crashes/mi/year) 17 4.4 6.0
Type of on-street parking None
Crash Severity Distribution

Land use Residential/Other

Collision Type Fatal and Injury Property Damage Only Total
Curb length with on-street parking

Multiple-Vehicle Collisions
Median width (ft) 15

Rear-end collision 0.307 0.804 1.111
Lighting Not Present

Head-on collision 0.029 0.004 0.033
Automated speed enforcement Not Present

Angle collision 0.036 0.082 0.118
Major commercial driveways 0 . . o

Sideswipe, same direction 0.006 0.032 0.038
Minor commercial driveways 0 . . o

Sideswipe, opposite direction 0.031 0.057 0.088
Major industrial/institutional driveways 0 . . .

Other multiple-vehicle collision 0.012 0.055 0.067
Minor industrial/institutional driveways 0

Subtotal 0.421 1.034 1.455
Major residential driveways 0

Single-Vehicle Collisions
Minor residential driveways 0

Collision with animal 0.002 0.019 0.021
Other driveways 0 " T .

Collision with fixed object 0.043 0.213 0.256
Speed Category 31 o ) )

Collision with other object 0.001 0.004 0.005
Roadside fixed object density (fixed objects/mi) 1 ) ) o

Other single-vehicle collision 0.014 0.046 0.060
Offset to roadside fixed objects (ft) 30 o ) )

Collision with pedestrian 0.009 0.009
Calibration Factor, Cr 1.00 I

Collision with bicycle 0.007 0.007

Subtotal 0.076 0.282 0.358

Total 0.497 1.316 1.813

HISAFE v1.0
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Urban and Suburban Arterial Intersections
North Section 003.hsmx - Two-Lane full reconstruction

County TT/Sentry Entrance (2035)
7/20/2011

General Information

Analyst Matt Tronnes Analysis Name Two-Lane full reconstruction Analysis Date 6/24/2011 2:08 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 48T Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 22000 Total 0.83 1.12 1.95
AADTminor 6340
Crash Severity Distribution

Intersection Lighting Not Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.241 0.379 0.620
Data for unsignalized intersections only: Head-on collision 0.029 0.030 0.059
Number of major-road approaches with left-turn lanes 2

Angle collision 0.314 0.340 0.654
Number of major-road approaches with right-turn lanes 2 ) )

Sideswipe 0.086 0.045 0.131

Other multiple-vehicle collision 0.043 0.220 0.263
Data for signalized intersections only: Subtotal 0.713 1.014 1.727
Number of approaches with left-turn lanes 0

Single-Vehicle Collisions
Number of approaches with right-turn lanes 0 — - -

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing o ) )

Collision with animal 0.000 0.003 0.003
Type of left-turn signal phasing Permissive o o )

Collision with fixed object 0.028 0.089 0.117
Intersection red light cameras Not Present

Collision with other object 0.004 0.007 0.011
Sum of all pedestrian crossing volumes ) ) o

Other single-vehicle collision 0.002 0.001 0.003
Maximum number of lanes crossed by a pedestrian . . o

Single-vehicle noncollision 0.007 0.005 0.012
Number of bus stops within 1,000ft of the intersection 0 . ) .

Collision with pedestrian 0.041 0.041
Schools within 1,000ft of the intersection Not Present

Collision with bicycle 0.034 0.034
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.116 0.105 0.221
Number of approaches for which RTOR is prohibited

Total 0.829 1.119 1.948

HISAFE v1.0
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Urban and Suburban Roadway Segments

North Section 003.hsmx - Two-Lane full reconstruction
. __________________________________________________________________________________________________________________________________________________________________________________________________|

General Information

Sentry Entrance to US 18 (2035)
7/20/2011

Analyst Matt Tronnes Analysis Name Two-Lane full reconstruction Analysis Date 6/24/2011 2:08 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 2U Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L (mi) 0.1 Total 0.17 0.44 0.60
AADT (veh/day) 22000 Crash rate (crashes/milyear) 1.7 4.4 6.0
Type of on-street parking None
Land use Commercial/industrial Crash Severity Distribution
nstitutional Collision Type Fatal and Injury Property Damage Only Total
Curb length with on-street parking Multiple-Vehicle Collisions
Median width (ft) 15 Rear-end collision 0.102 0.268 0.370
Lighting Not Present Head-on collision 0.010 0.001 0.011
Automated speed enforcement Not Present Angle collision 0.012 0.027 0.039
Major commercial driveways 0 Sideswipe, same direction 0.002 0.011 0.013
Minor commercial driveways 0 Sideswipe, opposite direction 0.010 0.019 0.029
Major industrial/institutional driveways 0 Other multiple-vehicle collision 0.004 0.018 0.022
Minor industrial/institutional driveways 0 Subtotal 0.140 0.344 0.484
Major residential driveways 0 Single-Vehicle Collisions
Minor residential driveways 0 Collision with animal 0.001 0.006 0.007
Other driveways 0 Collision with fixed object 0.014 0.071 0.085
Speed Category 3 Collision with other object 0.000 0.001 0.001
Roadside fixed object density (fixed objects/mi) ! Other single-vehicle collision 0.005 0.015 0.020
Offset to roadside fixed objects (ft) 30 Collision with pedestrian 0.003 0.003
Calibration Factor, Cr 1.00 Collision with bicycle 0.002 0.002
Subtotal 0.025 0.093 0.118
Total 0.165 0.437 0.602

HISAFE v1.0
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Urban and Suburban Arterial Intersections County TT/US 18 (2035)
North Section 003.hsmx - Two-Lane full reconstruction 7/20/2011

. __________________________________________________________________________________________________________________________________________________________________________________________________|
General Information

Analyst Matt Tronnes Analysis Name Two-Lane full reconstruction Analysis Date 6/24/2011 2:08 PM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 4SG Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 20000 Total 1.14 2.24 3.37
AADTminor 14000
Crash Severity Distribution

Intersection Lighting Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.454 1.007 1.461
Data for unsignalized intersections only: Head-on collision 0.049 0.063 0.112
Number of major-road approaches with left-turn lanes 0

Angle collision 0.350 0.509 0.859
Number of major-road approaches with right-turn lanes 0

Sideswipe 0.100 0.067 0.167

Other multiple-vehicle collision 0.055 0.440 0.495
Data for signalized intersections only: Subtotal 1.008 2.086 3.094
Number of approaches with left-turn lanes 4

Single-Vehicle Collisions
Number of approaches with right-turn lanes 4 — - -

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing 0 o ) )

Collision with animal 0.000 0.000 0.000
Type of left-turn signal phasing Permissive o o )

Collision with fixed object 0.042 0.132 0.174
Intersection red light cameras Not Present

Collision with other object 0.004 0.011 0.015
Sum of all pedestrian crossing volumes 20 ) ) o

Other single-vehicle collision 0.002 0.003 0.005
Maximum number of lanes crossed by a pedestrian 4 . . o

Single-vehicle noncollision 0.008 0.005 0.013
Number of bus stops within 1,000ft of the intersection 0

Collision with pedestrian 0.021 0.021
Schools within 1,000ft of the intersection Not Present

Collision with bicycle 0.050 0.050
Number of alcohol sale establishments within 1,000ft 1-8

Subtotal 0.127 0.151 0.278
Number of approaches for which RTOR is prohibited 0

Total 1.135 2.237 3.372

HISAFE v1.0 10f1



Urban and Suburban Arterial Intersections County TT/Rolling Ridge Drive (2035)

North Section 001.hsmx - Four-Lane on County TT alignment alternative 7/20/2011
. ___________________________________________________________________________________________________________________________________________________________}

General Information

Four-Lane on County TT alignment

Analyst Matt Tronnes Analysis Name . Analysis Date 6/24/2011 11:05 AM
alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 4SG Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 29000 Total 1.72 3.15 4.87
AADTminor 3680
Crash Severity Distribution

Intersection Lighting Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.701 1.428 2.129
Data for unsignalized intersections only: Head-on collision 0.076 0.089 0.165
Number of major-road approaches with left-turn lanes 0 o

Angle collision 0.540 0.722 1.262
Number of major-road approaches with right-turn lanes 2 . .

Sideswipe 0.154 0.095 0.249

Other multiple-vehicle collision 0.086 0.624 0.710
Data for signalized intersections only: Subtotal 1.557 2958 4.515
Number of approaches with left-turn lanes 2

Single-Vehicle Collisions
Number of approaches with right-turn lanes 2

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing 0 o ) )

Collision with animal 0.000 0.000 0.000
Type of left-turn signal phasing Permissive o o .

Collision with fixed object 0.043 0.165 0.208
Intersection red light cameras Not Present o ) )

Collision with other object 0.004 0.013 0.017
Sum of all pedestrian crossing volumes 120 ) ) o

Other single-vehicle collision 0.002 0.004 0.006
Maximum number of lanes crossed by a pedestrian 3 . . o

Single-vehicle noncollision 0.008 0.006 0.014
Number of bus stops within 1,000it of the intersection 0 » ) .

Collision with pedestrian 0.035 0.035
Schools within 1,000ft of the intersection Present

Collision with bicycle 0.071 0.071
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.163 0.188 0.351
Number of approaches for which RTOR is prohibited 0

Total 1.720 3.146 4.866

HISAFE v1.0 10f1



Urban and Suburban Roadway Segments Rolling Ridge to Woodridge (2035)

North Section 001.hsmx - Four-Lane on County TT alignment alternative 7/20/2011
. ___________________________________________________________________________________________________________________________________________________________}

General Information

Four-Lane on County TT alignment

Analyst Matt Tronnes Analysis Name . Analysis Date 6/24/2011 11:05 AM
alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 4D Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L (mi) 0.1 Total 0.16 0.41 0.58
AADT (veh/day) 28000 Crash rate (crashes/milyear) 16 4.1 5.7
Type of on-street parking None
o Crash Severity Distribution

Land use Residential/Other

Collision Type Fatal and Injury Property Damage Only Total

Curb length with on-street parking Multiple-Vehicle Collisions

Median width (ft) 20

Rear-end collision 0.111 0.232 0.343
Lighting Not Present

Head-on collision 0.003 0.002 0.005
Automated speed enforcement Not Present

Angle collision 0.005 0.013 0.018
Major commercial driveways 0 . . o

Sideswipe, same direction 0.007 0.078 0.085
Minor commercial driveways 0

Sideswipe, opposite direction 0.001 0.000 0.001
Major industrial/institutional driveways 0 . . .

Other multiple-vehicle collision 0.006 0.025 0.031
Minor industrial/institutional driveways 0

Subtotal 0.133 0.350 0.483
Major residential driveways 0

Single-Vehicle Collisions
Minor residential driveways 0

Collision with animal 0.000 0.004 0.004
Other driveways 0

Collision with fixed object 0.007 0.052 0.059
Speed Category 31 o ) )

Collision with other object 0.000 0.001 0.001
Roadside fixed object density (fixed objects/mi) 1 ) ) o

Other single-vehicle collision 0.007 0.007 0.014
Offset to roadside fixed objects (ft) 30 o ) )

Collision with pedestrian 0.011 0.011
Calibration Factor, Cr 1.00

Collision with bicycle 0.003 0.003

Subtotal 0.028 0.064 0.092

Total 0.161 0.414 0.575

HISAFE v1.0 10f1



Urban and Suburban Arterial Intersections County TT/Woodridge Lane (2035)

North Section 001.hsmx - Four-Lane on County TT alignment alternative 7/20/2011
. ___________________________________________________________________________________________________________________________________________________________}

General Information

Four-Lane on County TT alignment

Analyst Matt Tronnes Analysis Name . Analysis Date 6/24/2011 11:05 AM
alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 48T Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 28000 Total 0.68 0.94 1.62
AADTminor 1860
Crash Severity Distribution

Intersection Lighting Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.197 0.317 0.514
Data for unsignalized intersections only: Head-on collision 0.024 0.025 0.049
Number of major-road approaches with left-turn lanes 2 o

Angle collision 0.256 0.284 0.540
Number of major-road approaches with right-turn lanes 2 . .

Sideswipe 0.070 0.037 0.107

Other multiple-vehicle collision 0.035 0.184 0.219
Data for signalized intersections only: Subtotal 0.582 0.847 1.429
Number of approaches with left-turn lanes 0

Single-Vehicle Collisions
Number of approaches with right-turn lanes 0

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing o ) )

Collision with animal 0.000 0.002 0.002
Type of left-turn signal phasing Permissive o o .

Collision with fixed object 0.024 0.077 0.101
Intersection red light cameras Not Present o ) )

Collision with other object 0.003 0.006 0.009
Sum of all pedestrian crossing volumes ) ) o

Other single-vehicle collision 0.002 0.001 0.003
Maximum number of lanes crossed by a pedestrian . . o

Single-vehicle noncollision 0.006 0.004 0.010
Number of bus stops within 1,000it of the intersection 0 » ) .

Collision with pedestrian 0.034 0.034
Schools within 1,000ft of the intersection Not Present

Collision with bicycle 0.028 0.028
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.097 0.090 0.187
Number of approaches for which RTOR is prohibited

Total 0.679 0.937 1.616

HISAFE v1.0 10f1



Urban and Suburban Roadway Segments Woodridge to Lancaster (2035)

North Section 001.hsmx - Four-Lane on County TT alignment alternative 7/20/2011
. ___________________________________________________________________________________________________________________________________________________________}

General Information

Four-Lane on County TT alignment

Analyst Matt Tronnes Analysis Name . Analysis Date 6/24/2011 11:05 AM
alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 4D Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L (mi) 0.3 Total 0.49 1.27 1.76
AADT (veh/day) 28000 Crash rate (crashes/milyear) 16 42 5.9
Type of on-street parking None
Crash Severity Distribution

Land use Residential/Other

Collision Type Fatal and Injury Property Damage Only Total

Curb length with on-street parking Multiple-Vehicle Collisions

Median width (ft) 15

Rear-end collision 0.334 0.704 1.038
Lighting Not Present

Head-on collision 0.008 0.007 0.015
Automated speed enforcement Not Present

Angle collision 0.016 0.038 0.054
Major commercial driveways 0 . . o

Sideswipe, same direction 0.020 0.237 0.257
Minor commercial driveways 0

Sideswipe, opposite direction 0.004 0.001 0.005
Major industrial/institutional driveways 0 . . .

Other multiple-vehicle collision 0.019 0.076 0.095
Minor industrial/institutional driveways 0

Subtotal 0.404 1.072 1.476
Major residential driveways 0

Single-Vehicle Collisions
Minor residential driveways 2

Collision with animal 0.000 0.012 0.012
Other driveways 0

Collision with fixed object 0.022 0.158 0.180
Speed Category 31 o ) )

Collision with other object 0.001 0.003 0.004
Roadside fixed object density (fixed objects/mi) 1 ) ) o

Other single-vehicle collision 0.020 0.021 0.041
Offset to roadside fixed objects (ft) 30 o ) )

Collision with pedestrian 0.033 0.033
Calibration Factor, Cr 1.00

Collision with bicycle 0.009 0.009

Subtotal 0.085 0.194 0.279

Total 0.489 1.266 1.755

HISAFE v1.0 10f1



Urban and Suburban Arterial Intersections County TT/Lancaster Drive (2035)

North Section 001.hsmx - Four-Lane on County TT alignment alternative 7/20/2011
. ___________________________________________________________________________________________________________________________________________________________}

General Information

Four-Lane on County TT alignment

Analyst Matt Tronnes Analysis Name . Analysis Date 6/24/2011 11:05 AM
alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 48T Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 28000 Total 0.63 0.89 1.52
AADTminor 1430
Crash Severity Distribution

Intersection Lighting Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.183 0.298 0.481
Data for unsignalized intersections only: Head-on collision 0.022 0.024 0.046
Number of major-road approaches with left-turn lanes 2 o

Angle collision 0.238 0.267 0.505
Number of major-road approaches with right-turn lanes 2 . .

Sideswipe 0.065 0.035 0.100

Other multiple-vehicle collision 0.032 0.173 0.205
Data for signalized intersections only: Subtotal 0.540 0.797 1.337
Number of approaches with left-turn lanes 0

Single-Vehicle Collisions
Number of approaches with right-turn lanes 0

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing o ) )

Collision with animal 0.000 0.002 0.002
Type of left-turn signal phasing Permissive o o .

Collision with fixed object 0.023 0.075 0.098
Intersection red light cameras Not Present o ) )

Collision with other object 0.003 0.006 0.009
Sum of all pedestrian crossing volumes ) ) o

Other single-vehicle collision 0.002 0.001 0.003
Maximum number of lanes crossed by a pedestrian . . o

Single-vehicle noncollision 0.006 0.004 0.010
Number of bus stops within 1,000it of the intersection 0 » ) .

Collision with pedestrian 0.032 0.032
Schools within 1,000ft of the intersection Not Present

Collision with bicycle 0.026 0.026
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.092 0.088 0.180
Number of approaches for which RTOR is prohibited

Total 0.632 0.885 1.517

HISAFE v1.0 10f1



Urban and Suburban Roadway Segments Lancaster to Northview (2035)

North Section 001.hsmx - Four-Lane on County TT alignment alternative 7/20/2011
. ___________________________________________________________________________________________________________________________________________________________}

General Information

Four-Lane on County TT alignment

Analyst Matt Tronnes Analysis Name . Analysis Date 6/24/2011 11:05 AM
alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 4D Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L (mi) 0.2 Total 0.32 0.84 1.16
AADT (veh/day) 28000 Crash rate (crashes/milyear) 16 42 5.8
Type of on-street parking None
Crash Severity Distribution

Land use Residential/Other

Collision Type Fatal and Injury Property Damage Only Total

Curb length with on-street parking Multiple-Vehicle Collisions

Median width (ft) 20

Rear-end collision 0.220 0.465 0.685
Lighting Not Present

Head-on collision 0.005 0.005 0.010
Automated speed enforcement Not Present

Angle collision 0.011 0.025 0.036
Major commercial driveways 0 . . o

Sideswipe, same direction 0.013 0.157 0.170
Minor commercial driveways 0

Sideswipe, opposite direction 0.003 0.001 0.004
Major industrial/institutional driveways 0 . . .

Other multiple-vehicle collision 0.013 0.050 0.063
Minor industrial/institutional driveways 1

Subtotal 0.268 0.710 0.978
Major residential driveways 0

Single-Vehicle Collisions
Minor residential driveways 0

Collision with animal 0.000 0.008 0.008
Other driveways 0

Collision with fixed object 0.014 0.105 0.119
Speed Category 31 o ) )

Collision with other object 0.001 0.002 0.003
Roadside fixed object density (fixed objects/mi) 1 ) ) o

Other single-vehicle collision 0.013 0.014 0.027
Offset to roadside fixed objects (ft) 30 o ) )

Collision with pedestrian 0.022 0.022
Calibration Factor, Cr 1.00

Collision with bicycle 0.006 0.006

Subtotal 0.056 0.129 0.185

Total 0.324 0.839 1.163

HISAFE v1.0 10f1



Urban and Suburban Arterial Intersections County TT/Northview Road (2035)
North Section 001.hsmx - Four-Lane on County TT alignment alternative 7/20/2011

. __________________________________________________________________________________________________________________________________________________________________________________________________|
General Information

Four-Lane on County TT alignment

Analyst Matt Tronnes Analysis Name . Analysis Date 6/24/2011 11:05 AM
alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 4SG Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 27000 Total 1.62 3.07 4.69
AADTminor 11000
Crash Severity Distribution

Intersection Lighting Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.662 1.391 2.053
Data for unsignalized intersections only: Head-on collision 0.072 0.086 0.158
Number of major-road approaches with left-turn lanes 2 o

Angle collision 0.510 0.703 1.213
Number of major-road approaches with right-turn lanes 2 . .

Sideswipe 0.146 0.092 0.238

Other multiple-vehicle collision 0.081 0.608 0.689
Data for signalized intersections only: Subtotal 1.471 2.880 4.351
Number of approaches with left-turn lanes 4

Single-Vehicle Collisions
Number of approaches with right-turn lanes 2

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing 0 o ) )

Collision with animal 0.000 0.000 0.000
Type of left-turn signal phasing Permissive o o .

Collision with fixed object 0.048 0.169 0.217
Intersection red light cameras Not Present o ) )

Collision with other object 0.005 0.014 0.019
Sum of all pedestrian crossing volumes 10 ) ) o

Other single-vehicle collision 0.003 0.004 0.007
Maximum number of lanes crossed by a pedestrian 4 . . o

Single-vehicle noncollision 0.009 0.007 0.016
Number of bus stops within 1,000it of the intersection 0 » ) .

Collision with pedestrian 0.013 0.013
Schools within 1,000ft of the intersection Not Present o o

Collision with bicycle 0.069 0.069
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.147 0.194 0.341
Number of approaches for which RTOR is prohibited

Total 1.618 3.074 4.692

HISAFE v1.0 10f1



Urban and Suburban Roadway Segments Northview to Cold Water Creek (2035)

North Section 001.hsmx - Four-Lane on County TT alignment alternative 7/20/2011
. ___________________________________________________________________________________________________________________________________________________________}

General Information

Four-Lane on County TT alignment

Analyst Matt Tronnes Analysis Name . Analysis Date 6/24/2011 11:05 AM
alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 4D Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L (mi) 0.7 Total 1.02 262 364
AADT (veh/day) 26000 Crash rate (crashes/milyear) 1.5 3.7 5.2
Type of on-street parking None
Crash Severity Distribution

Land use Residential/Other

Collision Type Fatal and Injury Property Damage Only Total

Curb length with on-street parking Multiple-Vehicle Collisions

Median width (ft) 30

Rear-end collision 0.696 1.452 2.148
Lighting Not Present

Head-on collision 0.017 0.015 0.032
Automated speed enforcement Not Present

Angle collision 0.033 0.079 0.112
Major commercial driveways 0 . . o

Sideswipe, same direction 0.042 0.489 0.531
Minor commercial driveways 0

Sideswipe, opposite direction 0.008 0.002 0.010
Major industrial/institutional driveways 0 . . .

Other multiple-vehicle collision 0.040 0.156 0.196
Minor industrial/institutional driveways 0

Subtotal 0.836 2.193 3.029
Major residential driveways 0

Single-Vehicle Collisions
Minor residential driveways 0

Collision with animal 0.000 0.027 0.027
Other driveways 0

Collision with fixed object 0.047 0.349 0.396
Speed Category 31 o ) )

Collision with other object 0.003 0.007 0.010
Roadside fixed object density (fixed objects/mi) 1 ) ) o

Other single-vehicle collision 0.044 0.046 0.090
Offset to roadside fixed objects (ft) 30 o ) )

Collision with pedestrian 0.067 0.067
Calibration Factor, Cr 1.00

Collision with bicycle 0.018 0.018

Subtotal 0.179 0.429 0.608

Total 1.015 2.622 3.637

HISAFE v1.0 10f1



Urban and Suburban Arterial Intersections County TT/Cold Water Creek Drive (2035)

North Section 001.hsmx - Four-Lane on County TT alignment alternative 7/20/2011
. ___________________________________________________________________________________________________________________________________________________________}

General Information

Four-Lane on County TT alignment

Analyst Matt Tronnes Analysis Name . Analysis Date 6/24/2011 11:05 AM
alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 48T Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 26000 Total 0.72 1.00 1.72
AADTminor 2170
Crash Severity Distribution

Intersection Lighting Not Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.208 0.337 0.545
Data for unsignalized intersections only: Head-on collision 0.025 0.027 0.052
Number of major-road approaches with left-turn lanes 2 o

Angle collision 0.271 0.302 0.573
Number of major-road approaches with right-turn lanes 2 . .

Sideswipe 0.074 0.040 0.114

Other multiple-vehicle collision 0.037 0.195 0.232
Data for signalized intersections only: Subtotal 0615 0.901 1.516
Number of approaches with left-turn lanes 0

Single-Vehicle Collisions
Number of approaches with right-turn lanes 0

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing o ) )

Collision with animal 0.000 0.003 0.003
Type of left-turn signal phasing Permissive o o .

Collision with fixed object 0.026 0.083 0.109
Intersection red light cameras Not Present o ) )

Collision with other object 0.003 0.007 0.010
Sum of all pedestrian crossing volumes ) ) o

Other single-vehicle collision 0.002 0.001 0.003
Maximum number of lanes crossed by a pedestrian . . o

Single-vehicle noncollision 0.007 0.005 0.012
Number of bus stops within 1,000it of the intersection 0 » ) .

Collision with pedestrian 0.036 0.036
Schools within 1,000ft of the intersection Not Present

Collision with bicycle 0.030 0.030
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.104 0.099 0.203
Number of approaches for which RTOR is prohibited

Total 0.719 1.000 1.719

HISAFE v1.0 10f1



Urban and Suburban Roadway Segments Cold Water Creek to Sentry Entrance (2035)

North Section 001.hsmx - Four-Lane on County TT alignment alternative 7/20/2011
. ___________________________________________________________________________________________________________________________________________________________}

General Information

Four-Lane on County TT alignment

Analyst Matt Tronnes Analysis Name . Analysis Date 6/24/2011 11:05 AM
alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 4D Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L (mi) 0.3 Total 0.44 1.14 1.57
AADT (veh/day) 26000 Crash rate (crashes/milyear) 1.5 3.8 5.2
Type of on-street parking None
Crash Severity Distribution

Land use Residential/Other

Collision Type Fatal and Injury Property Damage Only Total

Curb length with on-street parking Multiple-Vehicle Collisions

Median width (ft) 20

Rear-end collision 0.301 0.628 0.929
Lighting Not Present

Head-on collision 0.007 0.007 0.014
Automated speed enforcement Not Present

Angle collision 0.014 0.034 0.048
Major commercial driveways 0 . . o

Sideswipe, same direction 0.018 0.212 0.230
Minor commercial driveways 0

Sideswipe, opposite direction 0.004 0.001 0.005
Major industrial/institutional driveways 0 . . .

Other multiple-vehicle collision 0.017 0.067 0.084
Minor industrial/institutional driveways 0

Subtotal 0.361 0.949 1.310
Major residential driveways 0

Single-Vehicle Collisions
Minor residential driveways 0

Collision with animal 0.000 0.012 0.012
Other driveways 0

Collision with fixed object 0.021 0.151 0.172
Speed Category 31 o ) )

Collision with other object 0.001 0.003 0.004
Roadside fixed object density (fixed objects/mi) 1 ) ) o

Other single-vehicle collision 0.019 0.020 0.039
Offset to roadside fixed objects (ft) 30 o ) )

Collision with pedestrian 0.029 0.029
Calibration Factor, Cr 1.00

Collision with bicycle 0.008 0.008

Subtotal 0.078 0.186 0.264

Total 0.439 1.135 1.574

HISAFE v1.0 10f1



Urban and Suburban Arterial Intersections County TT/Sentry Entrance (2035)

North Section 001.hsmx - Four-Lane on County TT alignment alternative 7/20/2011
. ___________________________________________________________________________________________________________________________________________________________}

General Information

Four-Lane on County TT alignment

Analyst Matt Tronnes Analysis Name . Analysis Date 6/24/2011 11:05 AM
alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 48T Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 26000 Total 1.00 1.30 2.30
AADTminor 7400
Crash Severity Distribution

Intersection Lighting Not Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.293 0.445 0.738
Data for unsignalized intersections only: Head-on collision 0.036 0.036 0.072
Number of major-road approaches with left-turn lanes 2 o

Angle collision 0.381 0.399 0.780
Number of major-road approaches with right-turn lanes 2 . .

Sideswipe 0.105 0.052 0.157

Other multiple-vehicle collision 0.052 0.258 0.310
Data for signalized intersections only: Subtotal 0.867 1.190 2.057
Number of approaches with left-turn lanes 0

Single-Vehicle Collisions
Number of approaches with right-turn lanes 0

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing o ) )

Collision with animal 0.000 0.003 0.003
Type of left-turn signal phasing Permissive o o .

Collision with fixed object 0.030 0.096 0.126
Intersection red light cameras Not Present o ) )

Collision with other object 0.004 0.008 0.012
Sum of all pedestrian crossing volumes ) ) o

Other single-vehicle collision 0.002 0.001 0.003
Maximum number of lanes crossed by a pedestrian . . o

Single-vehicle noncollision 0.008 0.006 0.014
Number of bus stops within 1,000it of the intersection 0 » ) .

Collision with pedestrian 0.049 0.049
Schools within 1,000ft of the intersection Not Present

Collision with bicycle 0.040 0.040
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.133 0.114 0.247
Number of approaches for which RTOR is prohibited

Total 1.000 1.304 2.304

HISAFE v1.0 10f1



Urban and Suburban Roadway Segments

North Section 001.hsmx - Four-Lane on County TT alignment alternative
. ___________________________________________________________________________________________________________________________________________________________}

General Information

Sentry Entrance to US 18 (2035)
7/20/2011

Four-Lane on County TT alignment

Analyst Matt Tronnes Analysis Name alternative Analysis Date 6/24/2011 11:05 AM
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 4D Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L (mi) 0.1 Total 015 0.38 0.53
AADT (veh/day) 26000 Crash rate (crashes/mifyear) 1.5 3.8 5.3
Type of on-street parking None
L use Commercial/industrial Crash Severity Distribution
nstitutional Collision Type Fatal and Injury Property Damage Only Total
Curb length with on-street parking Multiple-Vehicle Collisions
Median width (ft) 20 Rear-end collision 0.101 0.210 0.311
Lighting Not Present Head-on collision 0.002 0.002 0.004
Automated speed enforcement Not Present Angle collision 0.005 0.011 0.016
Major commercial driveways 0 Sideswipe, same direction 0.006 0.071 0.077
Minor commercial driveways 0 Sideswipe, opposite direction 0.001 0.000 0.001
Major industrial/institutional driveways 0 Other multiple-vehicle collision 0.006 0.023 0.029
Minor industrial/institutional driveways 0 Subtotal 0.121 0.317 0.438
Major residential driveways 0 Single-Vehicle Collisions
Minor residential driveways 0 Collision with animal 0.000 0.004 0.004
Other driveways 0 Collision with fixed object 0.007 0.050 0.057
Speed Category 31 Collision with other object 0.000 0.001 0.001
Roadside fixed object density (fixed objects/mi) ! Other single-vehicle collision 0.007 0.007 0.014
Offset to roadside fixed objects (ft) 30 Collision with pedestrian 0.010 0.010
Calibration Factor, Cr 1.00 Collision with bicycle 0.003 0.003
Subtotal 0.027 0.062 0.089
Total 0.148 0.379 0.527

HISAFE v1.0

10f1



Urban and Suburban Arterial Intersections

North Section 001.hsmx - Four-Lane on County TT alignment alternative
. ___________________________________________________________________________________________________________________________________________________________}

General Information

County TT/US 18 (2035)
7/20/2011

Four-Lane on County TT alignment

Analyst Matt Tronnes Analysis Name . Analysis Date 6/24/2011 11:05 AM
alternative
Agency Strand Associates, Inc. Project Number 1089.286 Comments North Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 4SG Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 24750 Total 1.44 2.77 4.21
AADTminor 14000
Crash Severity Distribution

Intersection Lighting Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.584 1.250 1.834
Data for unsignalized intersections only: Head-on collision 0.064 0.078 0.142
Number of major-road approaches with left-turn lanes 0 o

Angle collision 0.450 0.631 1.081
Number of major-road approaches with right-turn lanes 0 . .

Sideswipe 0.128 0.083 0.211

Other multiple-vehicle collision 0.071 0.546 0.617
Data for signalized intersections only: Subtotal 1.297 2588 3.885
Number of approaches with left-turn lanes 4

Single-Vehicle Collisions
Number of approaches with right-turn lanes 4

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing 0 o ) )

Collision with animal 0.000 0.000 0.000
Type of left-turn signal phasing Permissive o o .

Collision with fixed object 0.046 0.156 0.202
Intersection red light cameras Not Present o ) )

Collision with other object 0.004 0.013 0.017
Sum of all pedestrian crossing volumes 20 ) ) o

Other single-vehicle collision 0.002 0.004 0.006
Maximum number of lanes crossed by a pedestrian 4 . . o

Single-vehicle noncollision 0.009 0.006 0.015
Number of bus stops within 1,000it of the intersection 0 » ) .

Collision with pedestrian 0.021 0.021
Schools within 1,000ft of the intersection Not Present

Collision with bicycle 0.062 0.062
Number of alcohol sale establishments within 1,000ft 1-8

Subtotal 0.144 0.179 0.323
Number of approaches for which RTOR is prohibited 0

Total 1.441 2.767 4.208

HISAFE v1.0

10f1



CENTER SECTION
WISCONSIN SOUTHERN RAILROAD/GLACIAL DRUMLIN TRAIL TO US 18




Urban and Suburban Roadway Segments
Center Section 001.hsmx - No Build

General Information

US 18 to Fiddlers Creek (2035)
7/21/2011

Analyst Matt Tronnes Analysis Name No Build Analysis Date 6/28/2011 11:36 AM
Agency Strand Associates, Inc. Project Number 1089.286 Comments Center Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 2U Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L {(mi) 0.2 Total 0.22 0.59 0.81
AADT (veh/day) 16000 Crash rate (crashes/mi/year) 11 29 4.1
Type of on-street parking None
Crash Severity Distribution

Land use Residential/Other

Collision Type Fatal and Injury Property Damage Only Total
Curb length with on-street parking

Multiple-Vehicle Collisions
Median width (ft) 10

Rear-end collision 0.128 0.332 0.460
Lighting Not Present

Head-on collision 0.012 0.002 0.014
Automated speed enforcement Not Present

Angle collision 0.015 0.034 0.049
Major commercial driveways 0 . . o

Sideswipe, same direction 0.003 0.013 0.016
Minor commercial driveways 0 . . o

Sideswipe, opposite direction 0.013 0.023 0.036
Major industrial/institutional driveways 0 . . .

Other multiple-vehicle collision 0.005 0.023 0.028
Minor industrial/institutional driveways 0

Subtotal 0.176 0.427 0.603
Major residential driveways 0

Single-Vehicle Collisions
Minor residential driveways 0

Collision with animal 0.001 0.011 0.012
Other driveways 0 " T .

Collision with fixed object 0.028 0.123 0.151
Speed Category 31 o ) )

Collision with other object 0.000 0.002 0.002
Roadside fixed object density (fixed objects/mi) 27 _ _ N

Other single-vehicle collision 0.009 0.026 0.035
Offset to roadside fixed objects (ft) 13 o ) )

Collision with pedestrian 0.004 0.004
Calibration Factor, Cr 1.00 I

Collision with bicycle 0.003 0.003

Subtotal 0.045 0.162 0.207

Total 0.221 0.589 0.810

HISAFE v1.0

10f1



Urban and Suburban Arterial Intersections County TT/Fiddlers Creek Drive (2035)

Center Section 001.hsmx - No Build 7/21/2011
. __________________________________________________________________________________________________________________________________________________________________________________________________|

General Information

Analyst Matt Tronnes Analysis Name No Build Analysis Date 6/28/2011 11:36 AM
Agency Strand Associates, Inc. Project Number 1089.286 Comments Center Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 48T Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 16000 Total 0.67 1.03 1.70
AADTminor 1030
Crash Severity Distribution

Intersection Lighting Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.186 0.337 0.523
Data for unsignalized intersections only: Head-on collision 0.023 0.027 0.050
Number of major-road approaches with left-turn lanes 0

Angle collision 0.242 0.302 0.544
Number of major-road approaches with right-turn lanes 2 ) )

Sideswipe 0.067 0.040 0.107

Other multiple-vehicle collision 0.033 0.195 0.228
Data for signalized intersections only: Subtotal 0.551 0.901 1.452
Number of approaches with left-turn lanes 0

Single-Vehicle Collisions
Number of approaches with right-turn lanes 0 — - -

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing o ) )

Collision with animal 0.000 0.003 0.003
Type of left-turn signal phasing Permissive o o )

Collision with fixed object 0.035 0.111 0.146
Intersection red light cameras Not Present

Collision with other object 0.005 0.009 0.014
Sum of all pedestrian crossing volumes ) ) o

Other single-vehicle collision 0.003 0.001 0.004
Maximum number of lanes crossed by a pedestrian . . o

Single-vehicle noncollision 0.009 0.006 0.015
Number of bus stops within 1,000ft of the intersection 0

Collision with pedestrian 0.036 0.036
Schools within 1,000ft of the intersection Not Present

Collision with bicycle 0.029 0.029
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.117 0.130 0.247
Number of approaches for which RTOR is prohibited

Total 0.668 1.031 1.699

HISAFE v1.0 10f1



Urban and Suburban Roadway Segments
Center Section 001.hsmx - No Build

General Information

Fiddlers Creek to Kisdon Hill (2035)

7/21/2011
L]

Analyst Matt Tronnes Analysis Name No Build Analysis Date 6/28/2011 11:36 AM
Agency Strand Associates, Inc. Project Number 1089.286 Comments Center Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 2U Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L {(mi) 0.2 Total 0.35 0.90 1.25
AADT (veh/day) 16000 Crash rate (crashes/mi/year) 1.8 45 6.3
Type of on-street parking None
Crash Severity Distribution

Land use Residential/Other

Collision Type Fatal and Injury Property Damage Only Total
Curb length with on-street parking

Multiple-Vehicle Collisions
Median width (ft) 15

Rear-end collision 0.166 0.433 0.599
Lighting Not Present

Head-on collision 0.016 0.002 0.018
Automated speed enforcement Not Present

Angle collision 0.019 0.044 0.063
Major commercial driveways 0 . . o

Sideswipe, same direction 0.003 0.017 0.020
Minor commercial driveways 1 . . o

Sideswipe, opposite direction 0.017 0.031 0.048
Major industrial/institutional driveways 0 . . .

Other multiple-vehicle collision 0.007 0.029 0.036
Minor industrial/institutional driveways 0

Subtotal 0.290 0.687 0.977
Major residential driveways 0

Single-Vehicle Collisions
Minor residential driveways 2

Collision with animal 0.001 0.014 0.015
Other driveways 2 " T .

Collision with fixed object 0.037 0.160 0.197
Speed Category 31 o ) )

Collision with other object 0.001 0.003 0.004
Roadside fixed object density (fixed objects/mi) 90 _ _ N

Other single-vehicle collision 0.012 0.034 0.046
Offset to roadside fixed objects (ft) 11 o ) )

Collision with pedestrian 0.006 0.006
Calibration Factor, Cr 1.00 I

Collision with bicycle 0.005 0.005

Subtotal 0.062 0.211 0.273

Total 0.352 0.898 1.250

HISAFE v1.0

10f1



Urban and Suburban Arterial Intersections County TT/Kisdon Hill Drive (2035)

Center Section 001.hsmx - No Build 7/21/2011
. __________________________________________________________________________________________________________________________________________________________________________________________________|

General Information

Analyst Matt Tronnes Analysis Name No Build Analysis Date 6/28/2011 11:36 AM
Agency Strand Associates, Inc. Project Number 1089.286 Comments Center Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 38T Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 16000 Total 0.27 0.36 0.64
AADTminor 500
Crash Severity Distribution

Intersection Lighting Not Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.096 0.138 0.234
Data for unsignalized intersections only: Head-on collision 0.010 0.007 0.017
Number of major-road approaches with left-turn lanes 1

Angle collision 0.078 0.082 0.160
Number of major-road approaches with right-turn lanes 1 ) )

Sideswipe 0.029 0.013 0.042

Other multiple-vehicle collision 0.015 0.074 0.089
Data for signalized intersections only: Subtotal 0.228 0.314 0.542
Number of approaches with left-turn lanes 0

Single-Vehicle Collisions
Number of approaches with right-turn lanes 0 — - -

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing o ) )

Collision with animal 0.000 0.001 0.001
Type of left-turn signal phasing Permissive

Collision with fixed object 0.017 0.041 0.058
Intersection red light cameras Not Present

Collision with other object 0.002 0.005 0.007
Sum of all pedestrian crossing volumes ) ) o

Other single-vehicle collision 0.001 0.001 0.002
Maximum number of lanes crossed by a pedestrian . . o

Single-vehicle noncollision 0.002 0.001 0.003
Number of bus stops within 1,000ft of the intersection 0

Collision with pedestrian 0.013 0.013
Schools within 1,000ft of the intersection Not Present

Collision with bicycle 0.010 0.010
Number of alcohol sale establishments within 1,000ft 0

Subtotal 0.045 0.049 0.094
Number of approaches for which RTOR is prohibited

Total 0.273 0.363 0.636

HISAFE v1.0

10f1



Urban and Suburban Roadway Segments
Center Section 001.hsmx - No Build

General Information

Kisdon Hill to Madison (2035)
7/21/2011

Analyst Matt Tronnes Analysis Name No Build Analysis Date 6/28/2011 11:36 AM
Agency Strand Associates, Inc. Project Number 1089.286 Comments Center Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Road type 2U Collision Type Fatal and Injury Property Damage Only Total
Length of segment, L (mi) 0.2 Total 023 0.62 0.86
AADT (veh/day) 16000 Crash rate (crashes/mi/year) 12 3.1 4.3
Type of on-street parking None
Crash Severity Distribution

Land use Residential/Other

Collision Type Fatal and Injury Property Damage Only Total
Curb length with on-street parking

Multiple-Vehicle Collisions
Median width (ft) 15

Rear-end collision 0.135 0.351 0.486
Lighting Not Present

Head-on collision 0.013 0.002 0.015
Automated speed enforcement Not Present

Angle collision 0.016 0.036 0.052
Major commercial driveways 0 . . o

Sideswipe, same direction 0.003 0.014 0.017
Minor commercial driveways 0 . . o

Sideswipe, opposite direction 0.014 0.025 0.039
Major industrial/institutional driveways 0 . . .

Other multiple-vehicle collision 0.005 0.024 0.029
Minor industrial/institutional driveways 0

Subtotal 0.186 0.452 0.638
Major residential driveways 0

Single-Vehicle Collisions
Minor residential driveways 0

Collision with animal 0.001 0.011 0.012
Other driveways 0 " T .

Collision with fixed object 0.030 0.130 0.160
Speed Category 31 o ) )

Collision with other object 0.000 0.002 0.002
Roadside fixed object density (fixed objects/mi) 47 _ _ N

Other single-vehicle collision 0.010 0.028 0.038
Offset to roadside fixed objects (ft) 16 o ) )

Collision with pedestrian 0.004 0.004
Calibration Factor, Cr 1.00 I

Collision with bicycle 0.003 0.003

Subtotal 0.048 0.171 0.219

Total 0.234 0.623 0.857

HISAFE v1.0

10f1



Urban and Suburban Arterial Intersections County TT/Madison Street (2011)

Center Section 001.hsmx - No Build 7/21/2011
. __________________________________________________________________________________________________________________________________________________________________________________________________|

General Information

Analyst Matt Tronnes Analysis Name No Build Analysis Date 6/28/2011 11:36 AM
Agency Strand Associates, Inc. Project Number 1089.286 Comments Center Section
State Wisconsin Highway
Region/Area SE Region Jurisdiction
Input Data Summary Results
Intersection type 48T Collision Type Fatal and Injury Property Damage Only Total
AADTmajor 15500 Total 1.14 1.63 2.78
AADTminor 6000
Crash Severity Distribution

Intersection Lighting Not Present

Collision Type Fatal and Injury Property Damage Only Total
Calibration factor, Ci 1.00

Multiple-Vehicle Collisions

Rear-end collision 0.327 0.545 0.872
Data for unsignalized intersections only: Head-on collision 0.040 0.044 0.084
Number of major-road approaches with left-turn lanes 0

Angle collision 0.425 0.488 0.913
Number of major-road approaches with right-turn lanes 2 ) )

Sideswipe 0.117 0.064 0.181

Other multiple-vehicle collision 0.058 0.316 0.374
Data for signalized intersections only: Subtotal 0.967 1.457 2424
Number of approaches with left-turn lanes 0

Single-Vehicle Collisions
Number of approaches with right-turn lanes 0 — - -

Collision with parked vehicle 0.000 0.000 0.000
Number of approaches with left-turn signal phasing o ) )

Collision with animal 0.000 0.005 0.005
Type of left-turn signal phasing Permissive o o )